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NOTES AND COMMENTS. 


Internally-Chilled Castings. 

In the last issue of Tue Founpry Trape JournaL 
we commented upon the phenomenon of inverted 
chilled castings which were commonly encountered 
in German foundry practice towards the end of 
the war. Mr. C. A. Heise, of Berlin, writing in 
a recent issue of the “ Iron Age,’’ gives an explana- 
tion and solution of the difficulty. He states :— 

‘It was held by some authorities that the 
reversed order of layers was primarily due to a 
high content of phosphorus, but this view proved 
incorrect, since the same feature was observed in 
castings, the analysis of which showed a normal 
phosphorus content. In all cases, however, the 
Baumann sulphur pressure-test pointed to an 
exceptionally high sulphur-content and a corre- 
spondingly low carbon and manganese content, and 
at last a clue was found. While sulphur usually 
occurs in form of manganese sulphide, the low 
manganese-content of the castings caused the sur- 
plus sulphur to enter a chemical combination with 


the iron. Sulphide of iron, however, melts at 950 
deg. C. and the separation of the gases when cool- 
ing down was found to prevent a separation of 
the graphite which in any case is already greatly 
reduced by the presence of sulphur. Owing to its 
relatively low melting-point, the sulphide concen- 
trates at the core of the casting, as the result of 
which white cast-iron is produced, 

‘With a view of counteracting the “ inversion ”’ 
effects, an increase of the manganese content is 
suggested, since manganese sulphide has a higher 
melting point than iron, manganese or iron sul- 
phide. An increase in the lime percentage as well 
as caution in the use of oxidised scrap is also 
recommended.’’ 

We have received a letter from Mr. W. H. Poole, 
controller of the Keighley Laboratories, Ltd., who 
has recently investigated samples of cast-iron 
exhibiting this phenomenon, and he has kindly 
promised to embody his results in an article to be 
presented to the readers of THe Founpry TRADE 
JOURNAL. 


Proposed Foundry Exhibition at Birmingham. 


In connection with the Annual Convention of the 
Institution of British Foundrymen, to be held at 
Birmingham in July, 1922, it is intended to hold 
a large exhibition of foundry plant, appliances. 
manufactured goods, etc. An influential commit- 
tee has been formed who already have made all 
preliminary arrangements. The exhibition is in- 
tended to be international, with exhibits from 
America, France, Belgium, and England, both in 
the ferrous and non-ferrous trades, and as this will 
be the first attempt to hold such an exhibition, 
every effort will be made to make it as interesting 
as possible, not only will the exhibition display all 
modern foundry plant, but the programme will 
include model foundries at work, core making, pat- 
tern making, etc. For the first time in British 
foundry history, every possible phase of foundry 
work will be brought together. 

The exhibition is being organised by Mr. T. 
Vickers, of Central House, New Street, Birming- 
ham—the Secretary of the British Cast Iron Re- 
search Association. 


The Growth of the Drop-Forging Industry. 


What can be expected in the way of competition 
against steel castings is revealed-by an article by 
Mr. Arthur Stubbs in the fir8&t number of the 
“Drop Forger,’’ wherein he states that consider- 
able progress has been made in the last six years, 
firstly in the number of drop hammers installed, 
secondly in the increase in the heavier type of 
hammer, i.e., 4 tons falling weight and over, and 
thirdly in the extent to which steel and malleable 
castings have been superseded. 

It is estimated that there are to-day more than 
twice the number of drop hammers installed than 
there were operating in 1914, while the largest drop 
hammer in service in 1914 was of 4} tons capacity, 
whereas to-day friction drop hammers having a 
6 ton tup, which together with the weight of the 
top die represents a falling weight of 9} tons, are 
in use, while steam drop hammers, having tups 
weighing 5 tons have been installed in a number 
of plants. A steam drop hammer of 10 tons 
capacity has also been constructed. 

A comparison of the output per man em- 
ployed in the drop-forging industry during 
the war, together with the output per man to- 
day, while in some respects it might be misleading 
having regard to the long runs or numbers of a 
given part ordered during the war as compared 
with to-day’s requirements, which are much 
smaller, would be very instructive. The maximum 
output per man per week over a period of 13 weeks 
was reached in the quarter ending March, 1917. 
which was 0.47 tons. 
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Cupola Design. 





Some interesting details regarding the design 
of cupolas were recently given in an article by 
Mr. Y. A. Dyer in the “ Iron Age,’”’ of which the 
following is an extract :— 

Under the most favourable physical and 
chemical working conditions the net results of 
foundry operations, measured in efficiency of the 
cupola, approximate only 50 per cent. As the con- 
ditions which create the 50 per cent. of unused 
energy are still beyond the power of man to control, 
those conditions which enable the foundryman to 
approximate and maintain an efficiency of 50 per 
cent. in cupola operations are the ones with which 
he is at present concerned. 

As a matter of convenience, cupola sizes may be 
designated as small, medium, and large—small sizes 
ranging from 24 to 42 in., inclusive; medium 
sizes from 44 to 62 in., inclusive; and large sizes 
from 64 to 90 in., inclusive. This classification 
may be based on graduated maximum tuyere area 
ratios to cupola areas. That is: 1:5 and frac- 
tional ratios end at 42 in.; 1: 6 and fractional 
ratios end at 62 in.; 1:7 and fractional ratios end 
at 82 in; and 1:8 to 1: 8.3 ratios end at 90 in., 
the arbitrary maximum large-size cupola. 

In the construction or remodelling of a cupola 
there are vital factors to be seriously considered. 
First, the size (with reference to lining diameter) 
necessary to perform specific tonnage duty under 
prescribed conditions; second, the height (measured 
from bottom to charging door) necessary for efficient 
and economical operation; third, the number, size, 
and location of tuyeres necessary to supply suffi- 
cient air or oxygen for reasonably complete com- 
bustion of fuel; fourth, balanced areas for blast- 
pipe and windbox; fifth, the capacity and kind of 
blower for supplying air. These two last-named 
factors are essential to fix the delivery of a proper 
quantity of air with minimum friction and equal 
distribution in the cupola. 

Due regard should be accorded every detail of 
construction, ‘The thickness of steel shell may vary 
with the size of cupola, but in each case largely 
determines the permanency of the unit installed. 
The inside diameter, measured at the melting 
zone, should serve as a guide for rational hourly 
melting capacity, though at times this factor is 
disregarded for expediency of output—but not 
without paying the penalty. A case in point will 
serve aptly to illustrate this feature :— 

Should an installation of 32-in. cupola be decided 
on, with 149 sq. in. tuyere area, 10}-in. blast main, 
and 261 sq. in. windbox area (rated melting capa- 
city approximately 3} tons per hour), and within 
a short time prove inadequate to deal with a 
greater output, the tendency probably would be to 
speed up the blower and charge more iron and coke 
in an attempt to force a production of 44 to 44 
tons per hour, the rated duty of a 36-in. cupola 
with 180 sq. in. tuyere area, 12-in. blastpipe, and 
336 sq. in. windbox area. The net result would 
be an abortion of conditions and decreased quality 
of metal. Possible expansion of business should 
therefore be broadly estimated when selecting the 
size of a cupola for specific work. 

Some foundrymen anticipate these conditions by 
installing a so-called ‘‘ elastic’? cupola, such as a 
shell capable of accommodating a lining contracted 
to 36 in. or expanded to 44 in. This is by far the 
more rational plan of the two, provided other ratios 
are made sufficiently elastic. In this instance it 
would be advisable to install a 13}-in. blastpipe, 
an 8}- by 48-in, windbox, provide tuyeres for each 
diameter as changed from 36 to 44 in., and install a 
blower capable of delivering a minimum of 2,500 
cub. ft. and maximum of 3,500 cub. ft. of air per 
minute, or the usual type of alternately-driven 
positive blower which will deliver 13 to 14 cub. ft 
per revolution. This precaution will minimise the 
temptation of some melters to overdrive a cupola 
of small ratio areas or underdrive a large one, and 
thereby eliminate the ill effects of such practice in 
melting conditions. 

There is also one feature connected with cupola 
construction which, in a large number of cases, 
seems to be treated as entirely extraneous to opera- 
tions—the charging platform. Generally speaking, 
if the foundryman would multiply by 3 what he 
considers ample space, there might be a decent area 


created. For hand-charging operations the plat- 
form space should be large enough to accommodate 
at least surplus coke and fiux pile, and all the iron 
and scrap charges necessary for 1} to 2 hours’ 
operation. This provision will not only economise 
in labour, but tend to more uniform and careful 
charging, as well as keep the cupola filled through- 
out the charging period, 

Many fancy cupola designs have been used, 
practically and experimentally, but equally as 
many times cupola builders and operators have 
drifted back to the old straight-line type, with 
uniform diameter from bottom to charging door. 
In substantiation of the soundness of this design, 
the foundryman has but to remember that the func- 
tion of the cupola is to melt metallic iron, not to 
reduce iron oxide. The hot cupola gas is a quick- 
acting positive melter, compared with the gases 
produced by complicated chemical reactions in a 
blast furnace, and which are necessary to prepare 
the great mass of stock for reduction and melting. 

Experience teaches that flared tuyere boxes— 
say 4 by 8 in. entrance end and 4 by 15} in. dis- 
charge end (dimensions for 52-in. cupola)—permit 
the air to enter the cupola under mild rather than 
piercing pressure (which latter condition accom- 
panies the use of small round tuyeres), thus supply- 
ing the proper volume of air and at minimum pres- 
sure for each size cupola. The flared ends of one 
tuyere may extend to within 1 in. of neighbouring 
tuyeres, or they may be jamb with each other— 
forming a continugus tuyere band around the 
entire circumference of the cupola. The author 
also believes that the straightway entrance of 
tuyere from bustlepipe into cupola is preferable 
for the air travel, to the circuitous and deflected 
goose-neck route, notwithstanding the fact of some 
less danger of slag and iron entering the windbox 
through the latter construction. The goose-neck 
creates a sharp double elbow effect and consequently 
intensifies friction, 

There is no redeeming feature which may be ad- 
vanced for a double row of tuyeres. They serve 
only to thwart a stable melting zone, ‘Tuyeres 
should not be inclined downward through the 
cupola wall, for this would tend to deflect the blast 
to the hearth and accentuate the cooling effect on 
slag and iron. The number and size of tuyeres 
as related to cupola and blastpipe areas will deter- 
mine the delivery and distribution of air, or 
oxygen, on graduated scale of pressure—low, mild, 
medium-mild, and high—for proper penetration of 
the stock and combustion of coke to melt the iron, 
and minimise oxidation. 

The position of tuyeres will determine the size 
of coke bed and regulate the absorption by the iron 
of certain elements from the coke. Low tuyeres 
facilitate continuous melting and minimise coke 
consumption. By the use of a comparatively thin 
coke bed the molten metal will absorb less sulphur 
from the coke in its descent to the hearth, Jose less 
heat by coming in shorter contact with low-tempera- 
ture coke, and absorb less carbon, thereby tending 
to lower the total carbon content of the metal. 

Area Ratio of Tuyeres.—In proportion to size of 
cupola the ratio of tuyere area should decrease with 
increase of cupola area. That is, the tuyere area 
of a 24-in. cupola may be 20 per cent. of the cupola 
area, while the tuyere area of a 90-in, cupola may 
be only slightly more than 12 per cent. As related 
to blast-pipe area the proportions reverse. That is, 
the blast-pipe area of a 24-in. cupola may be prac- 
tically only 56 per cent. of the tuyere area, while 
the blastpipe area of a 90-in. cupola may be 92 per 
cent. of the tuyere area. 

The logic of these interdependent areas will be 
appreciated when viewed from the standpoint of 
penetration of blast, which will be further dis- 
cussed in connection with blast-main areas. The 
ratio of combined tuyere area to cupola area may 
range by fractional gradation from 1:5 to 1:6 in 
small sizes, 24 to 42 in.; 1: 6 to 1:7 in medium 
sizes, 44 to 62 in.; and 1:7 to 1:8.3 in large 
sizes, 64 to 90 in. 

The blower should be situated near the cupola 
to eliminate lengthy blastpipe connections, and to 
exclude all possible joints. The blastpipe area 
should not be contracted at any point between 
blower and windbox except at blower nozzle, Any 
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intermediate contraction will create additional fric- 
tional resistance to the passage of air. 

Blowpipe Areas.—The ratio of blowpipe area to 
tuyere area may range by fractional gradation from 
1: 1.78 to 1:1.56 in small-size cupolas; 1: 1.54 to 
1: 1.36 in medium sizes; and 1: 1.34 to 1: 1.08 in 
large sizes. The logic of these ratios will be ap- 
preciated from the fact that small cupolas need less 
relative penetration of blast than larger ones. In 
other words: the blast from a 12-in. pipe, or 112 
sq. in. area, entering a 36-in. cupola through com- 
bined tuyere area of 180 sq. in, will be inclined to 
flow with low pressure, provided inside conditions 
are normal. This condition is best suited for a 
small cupola by reason of the air having to pene- 
trate only 18 in. on either side of cupola to reach 
the centre. 

On the contrary, the blast from a 23%-in. pipe, 
or 436 sq. in. area, entering a 72-in. cupola through 
combined tuyere area of 550 sq. in., will flow with 
relatively greater pressure under similar conditions. 
This situation suits a large cupola because the air 
has to penetrate 36 in. on either side of cupola to 
reach the centre. The author prefers the entrance 
of the blast main to windbox to be at a horizontal 
tangent, and one side only. 

Windbox Area.—The windbox or bustlepipe area 
is related to the blowpipe area. The box should 
be large enough to serve as an, air-compressor reser- 
voir to supply the tuyeres—performing the duties 
of minimising pulsations, freeing tuyere entrances 
of coke and other obstructions, and reducing the 
danger of tuyeres immediately in front of blast- 
pipe entrance, passing more air than the more dis- 
tant tuyeres. The ratio of windbox area to blow- 
pipe area may be 3:1 for all size cupolas, or may 
be increased to 3.5:1, or even 4:1, for the larger 
cupolas. But from an economic standpoint the 
ratio should not be less than 3:1. A windbox may 
be riveted to shell in box shape. The author 
prefers one which extends from bottom of the 
cupola upwards and joined. by a bevel edge to 


upper shell. 
Height of Cupola. 


Cupola height is an economic feature indepen- 
dent of any definite scientific ratio. And as the 
melting zone in large cupolas operated under 
rationally proportioned areas and adequate acces- 
sories may be 12 to 18 in. higher than in small 
cupolas—on account of necessarily increased pres- 
sure—the resultant decrease in free charging 
height may be avoided by increasing the height of 
the charging door above the sand bottom. 

Therefore, it may be arbitrarily stated, largely 
as an economic condition, that the height of small 
cupolas may be at least sufficient to receive 6 to 
8 ft. of stock before turning blast on; medium 
cupolas 9 to 10 ft. of stock; and large cupolas 11 
to 14 ft. of stock—hence the ratio of height as 
related to cupola diameter, where tuyeres are 
located 16 to 18 in. above the bottom, may vary 
from 4.5:1 to 3.4:1 in small cupolas; 3.4:1 to 
2.8:1 in medium cupolas; and 2.8:1 to 2.4:1 in 
large cupolas. If very low tuyeres, 6 to 8 in. above 
bottom should be used for continuous melting. Of 
course, the height of the door may be raised 6 to 
8 ft. for small cupolas to 10 to 12 ft. for larger 
sizes. By reason of relatively lower gas velocities 
in the smaller cupolas, the height need not be so 
great. 

Approximately 30,000 cub. ft. of air, free from 
the blower, is required to supply adequate oxygen 
in the cupola for combustion of average foundry 
coke (depending on its carbon content) to melt one 
ton of metal. It is therefore essential that the 
cupola blower be large enough to supply this quan- 
tity of air regardless of diameter of the cupola 
used. The positive (pressure type) blower is very 
desirable, and the blast meter or pitot’s tube, for 
registering air volume, is a valuable adjunct to 
facilitate scientific operations and guard against 
repeated inequalities of air delivery—a condition 
which sometimes exists by reason of variation in 
revolutions of the blower, especially with electric 
ower. 

While the blower should be placed within reason- 
able distance of the cupola, it should be located 
where a supply of fresh, clean air can be main- 
tained. The nozzle connection may be 2 to 4 in. 
smaller in diameter than the blast pipe. The 
blower should he selected to secure air require- 
ments at a minimum speed. 

Thus, suppose a No. 3 blower will deliver 2,590 





cub, ft. of air per minute at 325 r.p.m. (7.7 cub. 
ft. per revolution) by application of 8.5 h.p. at the 
shatt for 1 lb. pressure and a No. 4 blower the same 
quantity at 2U5 r.p.m. (12.2 cub. ft. per revolu- 
tion) with the same power. Then the saving in 
wear and tear from vibration by using the No. 4 
will more than compensate for the small difference 
in price between the two machines. The capacity 
of blower needed for each size cupola may be com- 
puted from the charging and melting data. The 
power at the shaft for 1 lb. pressure will range 
trom 3.5 to 16 h.p. for small-size cupolas; 20 to 36 
for medium sizes; and 40 to 76 for large sizes— 
depending on the size and make of blowers. 

Regulation of Air Delivery.—If it should become 
necessary to reduce the air delivery, by reason of a 
single speed blower of too large capacity having 
been installed, a properly constructed check valve 
(of easy and positive control) should be placed on 
windpipe near cupola and an automatic controlled 
air vent, of butterfly type, at a convenient point 
to regulate the air delivery as nearly as possible. 
This is at best a poor makeshift, and it would be 
preferable to provide a blower of adequate capa- 
city for the particular cupola installed, rather than 
attempt to regulate the air delivery other than by 
a variable-speed motor. 

Securing adequate blowing facilities is easy, 
but the good effects of a well-designed blower may 
be nullified by lack of equally well designed acces- 
sories with which to direct the air effectively into 
the cupola. Based on a 66-in. cupola, the follow- 
ing specifications illustrate the working of 
rational air delivery ratios:—Air main area, 
364 sq. in.; windbox area, 1,092 sq. in.; tuyere 
area, 481 sq. in.; cupola area, 3,421 sq. in. 

The logicai principle becomes at once apparent 
—that of the air passing from a blower through a 
364 sq. in. area air main, into a 1,092 sq. in. area 
windbox, which serves as reservoir to distribute 
the air evenly through a combined tuyere area of 
481 sq. in into cupola area of 3,421 sq. in. Thus 
the delivery of a steady and sufficient volume of 
compressed air is provided, with ample pressure 
to penetrate the stock to a distance of 33 in. cn 
either side to the centre of the cupola. 





TABLE I.—Suggested Data for Designing or Re-modelling a 

















Cupola, 
Height. | 

Cupola. Bottom | Tuyeres. | Blast — 
ined to pipe. yindbox. 
dia- | charging | dia- size: In. 

meter. door. No, Size: In. meter. 
In. Ft. In. | In. 
24 9 O | 5 3 x 6 x14 8 6 25 
26 96] 5 3x 6 x15 84 6 x 284 
28 10 0 5 34x 62x16 9t 64x 322 
30 10 6 | 6 34x 63x14 10 64x 36 
32 10 6 6 3x 7 x15 104 61x 38% 
34 11 O | 6 34x 63x16 114 7 x 42 
36 11 0] 7 34x 74x15 12 73x 44% 
38 11 6 | 7 33x 72x16 12 8 x 47 
40 ll 6 7 Bix 84x16 13 8x 484 
42 12 0 7 4 x 83x17 13 9 x 50 
44 12 0! 8 38x 83x16 14 9}x 52 
46 <6 i s+ £x Bee 15 10 x 54 
48 12 6 | 8 4x 9 x17 15 10}x 563 
50 = et Ss 4 x10 x18 16 10} x 594 
52 13 «0 } 10 4x 8 x18 16 i; 11 x 60 
54; 13 6 10 SS x15 17 113x 624 
56 13 6 | 10 4x 94x16 18 12 x 65} 
58 | 14 01] 10 4 x 93x17 18 12} 684 
60 | 14 0 | 10 4 104 x17 19 13 «x 694 
64 15 0 11 4 x10}x17 20% | 1432 694 
66 15 6 11 4 x10§x17 21 | 154 70 
68 15 6 12 4 x104x«17 22 153 x 75 
72 16 0 12 4 113 x17 23 16 x 804 
7 17 0 | 13 43x10 x17 25 16 96} 
80 17 0 14 5 x 94x16 26 164 * 99 
84 17 6 14 5 x10 x17 27 | 17 107 
90 | 1 6 15 5 x103«17 30 117 124§ 











Tuyere, Blastpipe, Windbor and Height Data. 
—Table I. may serve as a guide for the construc- 
tion of a cupola, or preparation of specifications 
for purchase from a manufacturer, or remodelling 
of an old cupola. Intermediate sizes may be com- 
puted according to the same relative ratios. 
Heights may be raised if continuous melting is 
to be the process. 








The British Consul at Malaga reports that a hema- 
tite property in the South of Spain covering some 665 
acres, and estimated to contain a seam 44 to 64 ft. 
thick, is offered on a royalty basis for a term of years. 
The analysis of the ore is given as:—Iron, 48-55 per 
cent; manganese, 3 to 6 per cent.; slight traces of 
phosphorus and sulphur, but no arsenic or copper. 
Further particulars may be obtained by United King- 
dom firms on application to the Enquiry Room, of the 
Department of Overseas Trade, 35, Old Queen Street, 
Westminster, S.W.1. 
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The Question of Electric-Furnace 
gs. 


By F W. Brooke. 


Most of the electric furnaces working in Great 
Britain are basic lined, but for steel castings, 
acid-lined furnaces are successfully employed, and 
the following article has been written with a view 
to helping interested persons to make a decision 
as to which is the more economical to work. 

Acid operation should be adopted when :— 

1. The sulphur in the scrap is and always will 
be less than the sulphur specified for any castings 
likely to be required. 

2. The phosphorus in the scrap is and always 
will be less for the phosphorus specified for any 
castings likely to be required. 

3. When the range of carbon and silicon con- 
tents will always be wide. 

4. When close physical tests have not to be met. 

5. When power consumption and rate of opera- 
tion are of prime importance. 

6. When very small castings are the sole output. 

Basic operation should be adopted when :— 

1. The sulphur in the scrap now or in future 
may go above the limits required for chemical or 
physical tests or requirements. 

2. The phosphorus in the scrap now or in future 
may go above the limits required for chemical or 
physical tests or requirements. 

3. When the steel has to be made (for chemical 
or physical reasons) to a close carbon, silicon or 
manganese analysis. 

4. When close or good physical tests have to be 
met. 

5. When alloy steels are ever to be made in tho 
furnace. 

6. When steady load is essential. 

7. When refining of cast iron 
sidered. 

A manager of an electric furnace, in looking 
over his available scrap supply, often feels he can 
obtain all the scrap he requires of a sulphur and 
phosphorus content low enough (say, below 0.04 
per cent. sulphur and phosphorus) to meet his 
requirements. The scrap market only too often 
upsets his calculation, and he is confronted with 
the problem of having a high sulphur and phos- 
phorus scrap and a furnace which cannot 
eliminate these all-important injurious elements. 
Tt has often meant one of three things: paying 
an excessive price for low sulphur and phosphorus 
scrap, a shut-down until proper scrap can be 
obtained, or bad castings and a _ dissatisfied 
customer. 

Let us assume that the above situation can be 
satisfactorily met. There is still the subject of 
requiring a low sulphur for special occasions, as. 
for instance, the making of a specially difficult 
casting where the foundry has its own particular 
difficulties, and where a low-sulphur steel would 
be of particular value in helping out the foundry. 
This can only be done in basic furnace. 

It is much easier to control the carbon, silicon 
and manganese in the basic furnace, which means 
that where specifications have to be met, the rejec- 
tions are much less, particularly on physical tests, 
such as good relation between the maximum stress 
and yield point, and a good elongation with a 
relatively high maximum stress. This is because 
of the inherent value of an electric furnace for 
making refined steels of a quality better than the 
converter steel, the open-hearth steel and at least 
equal to crucible quality, which is only present in 
the basic operation. 

Refining can be done in the acid furnace to a 
limited extent, but calls for skilful operation, and 
is not reliable. 

The acid operation gives a better power con- 
sumption in the relation of about 100 to 112, 
because there is practically no refining in the acid 
operation. It also gives a lower refractory cost, 
as the cost of raw material is less and the repairs 
are less frequent. 

Tf alloy steels are ever contemplated, basic fur- 
nace is required. Manganese steels, for instance, 
so often required in the steel foundry industry, 
can onlv be economically made in the basic fur- 
nace. The use of other elements, particularly 
chromium, vanadium, ete., can only be handled in 
the basic furnace, and while the making of alloy 
steel castings may not be of immediate considera- 


is being con- 


tion, their use is becoming more general every 
day, especially for parts requiring uniform wear- 
ing qualities, resistance to shock and resistance to 
alternating stresses. - 

A basic furnace invariably has a steadier load 
than in acid furnace, for two reasons: Higher 
secondary voltages are used in the acid to bring 
about more rapid melting. The resistance of an 
acid slag is higher than the resistance of a basic 
slag, and therefore also requires a higher voltage. 

th of these calling for a higher secondary 
voltage cause in practice longer’ arcs and higher 
surges, because the electrode travel cannot be 
adjusted so rapidly. 

In making all small steel castings, three im- 
portant points must be kept in view :— 

(a) The furnace must not be of too large a capa- 
city, several smaller units give better satisfac- 
tion; for instance, when the castings do not exceed 
10 to 15 lbs. a 1-ton furnace should be the 
maximum. 

(b) “ Hot’’ metal is essential, because of the 
necessity of pouring into shank ladles where the 
transfer losses and the ladle losses are high, and 
because of the number of “pours ’”’ required. 

(c) It must be easy to hold back the slag, and 
acid slag will keep back and separate more readily 
than basic slag. 

This does not mean that small castings cannot 
be made in the basic furnace, but means that in 
foundries where castings weighing ounces and a 
maximum of, say, 25 lbs. are to be made, the acid 
operation is easier and more economical, provid- 
ing, of course, that the other clauses can be met 
satisfactorily. 

Probably the latest field which is making rapid 
strides for the electric furnace in the foundry is 
for the refining of cast iron. This is particularly 
applicable to the making of engine cylinders, high- 
pressure valves, piston rings, and parts requiring 
uniform wearing qualities, etc., and the practice 
now being adopted is to pass the molten pig-iron 
from the cupola through the electric furnace for a 
refining period of 20 to 40 minutes, which gives a 
rapid desulphurisation, associated with the 
elimination of occluded gases, and an accurate 
pouring temperature. 

These causes will speak for themselves to the 
progressive foundryman, who in the past on par- 
ticular work thas passed through periods of worry 
in this, through sulphur in the coke, blowholes, 
and ‘‘ hot”? and “ cold” metal. 

Only the basic furnace can be considered for 
this purpose. 

In looking over the number of furnaces recently 
installed in American foundries, jit is surprising 
to find the large percentage of acid installations. 
This should not be taken as a criterion. These 
furnaces were only too often installed by foun- 
dries that used electricity as a “fuel’’ and the 
electric furnace as the melting pot, thereby hurt- 
ing the electric steel field. They sold their pro- 
duct dnring a time when the sulphur and _ phos- 
phorus specifications were eased off and physical 
requirements were seldom met. This does not 
mean ‘that the acid furnace has not its own field, 
but its installation should onlv be decided upon 
after a careful study of all the existing and future 
conditions. 














EFFECTS OF COOLING ON THE MAGNETIC 
PROPERTIES OF STEEL.—In a Paper on the 
** Effect of the rate of Cooling on the Magnetic and 
Other Properties of an Annealed Eutectoid Carbon 
Steel,’’ issued by the U.S. Bureau of Standards, Messrs. 
C. Nusbaum and W. L. Cheney describe how six speci- 
mens of eutectoid carbon steel were selected, heated to 
800 deg. C., and allowed to cool at various rates. One 
was cooled in air, another in lime, and the others in 
the furnace at slower and slower rates. Observations 
were then made to determine the magnetic and other 
properties. The experimental results show :—(1) With 
a decrease in the cooling rate there is a marked increase 
in the value of the maximum induction for a given 
value of the magnetising force, an increase in the maxi- 
mum permeability, and a decrease in the coercive force. 
(2) As the structure is changed from an_ essentially 
sorbitic one to ‘‘ divorced ’”’ pearlite, there is a gradual 
shifting toward the origin of the break in the reduc- 
tivity line and an increase in the difference between the 
‘‘real’’? and “‘ apparent’’ values of the maximum 
intensity of magnetisation. (3) There is a good agree- 


ment between the values of the coercive force and the 
scleroscope hardness as influenced by the various cool- 
ing rates. 
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Open-F. arth Iron. 


In a Paper entitled ‘‘The Development of 
Commercially Pure Iron in the Basic Open- 
Hearth Furnace,’’* and read before the Ameri- 
ean Iron and Steel Institute, at New York, 
Mr. .W. J. Beck, Director of Research, 
American Rolling Mill Company, Middletown, 
Ohio (U.S.A.), remarked that there has always 
existed a demand for the purest obtainable irons. 
This demand has held steadfastly in the face of 
rapidly developing steel-producing processes. The 
steady importation of Swedish iron up to the out- 
break of the war in 1914 is sufficiently indicative of 
this fact. These foreign irons, however, that had 
to be laboriously worked down by a charcoal or 
puddling process, were not suited to the large- 
scale tonnage operations which are made impera- 
tive by American conditions of labour and industry. 
It is natural, therefore, that metallurgists should 
have been led to the consideration of adapting the 
open-hearth furnace to the manufacture of iron of 
at least an equal degree of purity as the types im- 
ported from overseas, Every open-hearth man, 
however, knows what is implied in raising the tem- 
perature of a bath 200 deg. above the normal prac- 
tice and maintaining this temperature until the 
carbon and manganese are run down to practical 
traces. 

Ingot iron made in an open-hearth furnace dif- 
fers from the older irons in having a typical cry- 
stalline structure, a more definite critical tempera- 
ture range, and more particularly in being essen- 
tially free from slag. In the first heat an attempt 
was made by the American Rolling Mill Company 
to produce a metal containing not over 0.05 per 
cent. manganese. It was done at the risk of losing 
the heat and the ladle, but it was felt that such a 
drastic step was necessary in order to determine if 
it were possible to make such a product in an open- 
hearth furnace. Care was used in the selection of 
the raw materials for this heat, so that the melt 
would be as low as possible in carbon and man- 
ganese. The heat was charged in a 35-ton furnace 
and the bath of metal melted low in carbon, as it 
was believed that the lower the carbon could be 
driven the lower would be the manganese. Regu- 
lar open-hearth practice was followed with the ex- 
ception that an additional quantity of iron ore was 
added to assist in the removal of the carbon and 
manganese. In addition to this an excess amount 
of lime was charged for the purpose of eliminating 
as much sulphur and phosphorus as possible. These 
early experiments in the open-hearth furnace were 
made with producer gas as fuel. This fuel was high 
in sulphur which contaminated the metal and pre- 
sented a serious obstacle. It was later found that 
by the use of natural gas this difficulty was largely 
overcome and it was possible to produce a metal 
which contained a lower percentage of sulphur, 

In order to eliminate as far as possible the im- 
purities in these heats it was found necessary to 
hold the metal in the furnace longer than is re- 
quired in ordinary steel practice. In some cases 
these experimental heats were held in the furnace 
as much as 50 per cent. longer than the ordinary 
steel heat, with danger to the operators and to 
the furnace. On tapping the first iron heat into 
the ladle it was ‘‘ wild.” The normai amount of 
aluminium customary in making steel heats had 
been used, but in later developments it was found 
necessary to increase materially the dose to insure 
proper ceoxidation and degasification. In the 
early development of this iron it was made on a 
small-plant basis, using bottom-pour ingots of 
about 8 in. x 10 in. cross section, and weighing 
about 900 lbs. In this bottom-pour practice it was 
necessary to line with fire-clay runner brick the 
runners which conducted the metal to the ingot 
moulds. 

When pouring the first heat, the metal was so 
hot that the stopper rod burnt off and there was 
much difficulty in pouring the metal, the moulds 
were smeared, and much of the metal was lost by 
pouring into the mould pits. Considerable cutting 
of the runner and ladle lining also occurred. The 
ingots were stripped in the usual manner and sent 
to the reheating furnace, where they were rolled 
into heavy-gauge sheet bars without difficulty, and 
later into 16-gauge sheets and sheared to size for 


galvanising. Considerable difficulty was found in 
pickling the sheets on account of the slow solu- 
bility of the metal, and also on account of the 
presence of foreign matter such as fire-clay from 
the runner brick and ladle linings. In galvanising 
the sheets, further difficulty was encountered in 
the development of blisters and rough surfaces, 
which were afterwards found to be due to imper- 
fect degasification of the metal. 

The analysis of this first heat of ingot iron was: 
Si trace, S 0.028, P 0.003, C 0.03, Mn 0.04. At 
that time it was customary to analyse only for 
these five elements, the aggregate of these being 
subtracted from one hundred, which was the basis 
then used, indicating the iron content by dif- 
ference. 

In the manufacture of such pure metal the pro- 
cess of degasification was at the outset not under- 
stood. A large number of sheets were produced 
which contained imprisoned gases. When such 
sheets were galvanised the expansion of the im- 
prisoned gases caused the formation of blisters up 
to 12 in. in diameter, giving a product which 
could not be sold even as wasters, and of doubtful 
value as scrap. This resulted in a further search 
for a method to eliminate the gases responsible 
for the blisters. Green saplings were plunged into 
the metal bath in the open-hearth furnace after 
the heat was melted, in an effort to agitate the 
metal to help to remove the impurities. This 
slightly reduced the time of finishing the heat, but 
nothing could be found to substitute for the ex- 
tremely high temperatures necessary to reach the 
desired analysis of the metal. 

The high temperatures shortened the life of the 
furnaces and greatly increased the cost of the iron. 
In fact, it was impossible to produce continuously 
in the furnace because of the cutting action on 
the linings due to the high iron-oxide in the slag. 
To meet this contingency heats of pure iron were 
alternated with regular steel heats. The experi- 
mental heats of iron produced many unusual and 
unlooked-for results. One of the heats contained 
so much gas that nothing but piped ingots were 
made. In fact, some ingots were piped from end 
to end with only a thin wall. These had the shape 
of the moulds and weighed but a few pounds, 
whereas they should have weighed about 900 lbs. 

Special efforts to secure iron of extreme purity 
were continued in the open-hearth department 
during 1906 and 1907. Every effort was made to 
produce a material of high purity. Many sugges- 
tions were tried. As the experimental work pro- 
gressed it was found that there were considerable 
differences in the practice of producing commer- 
cially pure iron as compared with steel practice, 
which materially added to the cost. In the first 
place, it required several hours longer to make an 
iron heat than a steel heat, and the final tempera- 
ture of the metal was 200 deg. Fah. higher than 
a heat of steel. Another marked difference was 
also found between the percentage yield of iron 
as compared with the yield when steel was made. 
The percentage of metal produced was several per 
cent. lower in the iron heats because the high tem- 
peratures and longer time employed in the manu- 
facture of iron, oxidised more of the iron, which 
was lost in the slag. It was also found that the 
hich iron-oxide content of the slag was responsible 
for the cutting action on the stopper rods and 
bricks and that the scorifying action increased as 
the percentage of iron oxide in the slag increased. 

Early ingots were frequently split with a metal 
saw so that the interior structure and the degree 
of degasification could be studied. It was found 
that ingots degasified with a slight excess of either 
silicon, aluminium or even with the use of a small 
amount of ferro-manganese, may be perfectly sound 
as far as gas pockets are concerned. Nevertheless, 
such material will go to pieces when an attempt is 
made to roll it. This breaking up of material de- 
gasified with an excess of degasifying agents led 
to the discovery of the fact that pure iron had to 
be worked within a certain range of temperature: 
otherwise, it was found to be red-short and could 
not be rolled. It was also found that not only was 
the rolling of commercially pure iron affected by 
the presence of impurities from the degasifying 
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agents, but also by the presence of sulphur. 


Being almost pure, this iron has, like many com- 
mercially pure metals, a critical range at which 
temperature it cannot be worked. This tempera- 
ture is about 900 deg. C., but for working condi- 
tions it is impracticable to roll at temperatures 
between 800 and 1,000 deg. C. In the commercial 
manufacture of such pure iron it is necessary to 
roll the material above the critical range on the 
blooming mill and below the critical range on the 
bar mill, which necessitates cooling tables unneces- 
sary in steel practice between the two mills. This 
delays rolling and adds materially to the cost of 
iron. Because of the tendency of the sheets to 
weld together at the higher temperatures, the 
sheet bars also must be rolled on the sheet mills at 
much lower temperatures than employed in rolling 
steel sheet bars. 

The use of the microscope plays an important 
part in the final treatment of these commercially 
pure iron sheets, and special care is necessary in 
the annealing of the sheets in order that they 
may serve the purpose for which they are intended. 

Having developed an open-hearth iron primarily 
for its rust-resisting properties, it was found upon 
further study that it had many other interesting 
and valuable qualities, which, taken together, 
made a metal for more general use than had been 
attained by any other ferrous sheet metal product. 
The high purity of the metal finally attained is 
shown by the following average analysis: Si trace, 
S 0.035, P 0.005, C 0.013, Mn 0.021. 

It was found that this pure iron galvanised in a 
superior manner to steel. Exhaustive tests have 
shown that when various grades of steel are gal- 
vanised in the same pot and under exactly the 
same conditions as when galvanising this pure iron, 
not only will the pure iron take on a heavier coat- 
ing, but this coating will have less tendency to 
peel when the metal is fabricated. Pure iron goes 
into solution in molten spelter more slowly than 
steel ; and pure-iron flux boxes and gears which are 
immersed in molten spelter will outlast many times 
similar equipment made from steel. It has been 
determined by analysis that the iron content taken 
up by the spelter on steel will average much higher 
than the iron content of the spelter on pure iron. 

For twelve years the metal has been tested under 
@ great many laboratory and service conditions, 
and the results obtained indicate that it is suitable 
for many exacting needs where ordinary steel has 
not proved satisfactory. The purity of this pro- 
duct and the careful methods used in its manu- 
facture make it more homogeneous than steel, an« 
it therefore flows uniformly when heated to a 
melting temperature. This characteristic led to 
its use for many purposes where the cost or 
efficiency of welded articles depended upon quality 
of the weld or ease of welding operations. The 
welding quality of commercially pure iron created 
a demand for this material in the form of welding 
wire and rods to such an extent that conversion 
arrangements were made for the manufacture of 
large quantities of commercially pure iron welding 
rods and wire. This material has already largelv 
displaced the welding materials of foreign manu 
facture previously used in the United States. 

The average analysis compiled from _ records 
covering a period of twelve months gives this iron 
a purity of 99.865 per cent. This takes into con 
sideration the nine impurities—silicon, sulphur, 
phosphorus, carbon, manganese, copper, Oxygen. 
hydrogen and nitrogen. 





Deaths. 


Mr. J. T. Srupson, of South View, Thornley, chief 
mechanical engineer to the Weardale Steel. Coal and 
Coke Company, Limited, died on June 19, following 
a road accident. 


Mr. G. Stevenson has died at the Manor House, 
Eckington, Derbyshire, in his eightieth year. He was 
a director of William Cooke & Company, Limited. 
Sheffield. and J. & G. Wells, Limited, Eckington 


Masor J. Coox, of North Biddick Hall, Washington. 
who died on June 13, was chairman of the firm of 
Joseph Cook, Sons & Company, Limited, steel and 
iron founders, Washington, and took a great interest 
in local affairs in the Washington district, where he 
was highly respected. 





Madagascar Graphite Industry. 


According to a published statement of the Chief 
of Madagascar Service of Mines, based upon an 
investigation made by the local Government, the 
quantity of graphite in stock in Madagascar on 
April 1, 1920, amounted to 32,000 tons. At the 
end of 1920 24,000 to 25,000 tons were estimated 
to be in stock. No precise data are available as 
to the quantity of the different grades of graphite 
on hand, but approximately nine-tenths of the 
stock is flake graphite, the remaining being 
amorphous. Three-fourths of the flake graphite 
averages 80 to 90 per cent. carbon, particularly of 
the old stock, the tendency now being to turn out 
an average quality of 90 per cent. and above, be- 
cause of the restricted demand. 

Of the graphite shipments in 1920 a total of 
4,449 tons went to England, 2,127 tons to the 
United States, and the remainder to France, with 
the exception of 51 tons shipped to Belgium. 
Shipments have again been reduced, and the only 
information to be had concerning the present 
demand is regarding a contract held by one of the 
large mining concerns for 2,000 tons, to be 
delivered in the present year to France. 

The prices obtaineu for the graphite shipped in 
1920 averaged 600 to 700 fes. per ton, f.o.b. Tama- 
tave and Vatomandry, for material averaging 85 
to 90 per cent. carbon, prices at which quantities 
of Madagascar flake may now be obtained. 

It is estimated that about 20 per cent. of the 
total production of Madagascar graphite is treated 
mechanically. There are perhaps not more than 
half a dozen plants equipped with machinery, 
which consists chiefly of drying, separating, classi- 
fying, ventilating, and screening devices, kept 
more or less secret. 











Gazette. 


A Wrnprnc-up order has been made against the 
United Engineering Company, Limited, 22, Basinghall 
Street, E.C. 

THe FortH SHIPBUILDING AND ENGINEERING Com- 
PANY, LimiTeEp, are being voluntarily wound up, with 
Sir Edmond Browne, 2, Pump Court, Temple, London, 
E.C., as liquidator. 

THE names of the undermentioned companies have 
been struck off the Register of Joint Stock Companies. 
and such companies are dissolved :—Bradley Tool 
Manufacturing Company, Limited; British Silica and 
Minerals, Limited; Champion Engineering Company. 
Limited ; Cornish Wolfram Mines, Limited ; Crompton 
& Hauman Engineering Company, Limited; Deep- 
Water Engineering Company, Limited; Docks & 
General Construction Company. Limited; Draycott 
Boilers, Limited; Draycott Engineering Company, 
Limited; Greensmith Alloys, Limited; Hard- 
ware & Engineering Supplies Company, Limited ; 
Hydrolio Furnace Company, Limited; Intaglio De- 
positing and General Engineering Company, Limited ; 
J. G. M. Machinery Company, Limited; Kaywright 
Engineering Cormpany, Limited: Light Forgings, 
Limited ; Monolith Wagons, Limited; Ores & Mineral 
Finance Syndicate, Limited ; Rossol Engine Syndicate, 
Limited; Sheet Metal Workers Company, Limited ; 
Sheffield Ball Bearings Company. Limited ; Small Tool 
Supply Company, Limited; Snyder Electric Furnace 
Company, Limited; Strong Steel and Chemicals, 
Limited; Victoria Metal & Engineering Company, 
Limited ; Western Metal Works, Birmingham, Limited. 





HAUTS FOURNEAUX DE PONT A MOUS: 
SON.—This company, which has a_ world-wide 
reputation for cast-iron pipes, is just putting 
into operation a small foundry entirely de- 
voted to small machine-moulded castings. This 
new department is a portion of the foundry 
reconstruction programme, as their buildings 
were almost completely destroyed. The whole 
installation will be modern in every respect, being 
provided with electric overhead travellers and 
mono-rails. Five cupolas are to be employed, and 
are expected to produce 1,000 tons per month. 
The pipe foundry is already making about 2,500 
tons monthly, and roughly two-thirds of the works 
are now in operation. The brick-making plant is 
now working regularly, but the cement works are 
still unoccupied. Lime kilns are being erected and 


a coke-oven plant is under consideration. 
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The Design and Equipment of an Iron 
Foundry.—Part II. 





By Joseph Horner. 


Moulding Methods.—The preparation of moulds 
affords by far the largest scope for effecting 
economies in any foundry. These include pre- 
paration by hand simply, by turning over in the 
overwhelmingly largest volume of work done, by 
bedding in, in a moderate proportion only, and 
loam in a varying amount. Applicable to the first 
only are the methods associated with the mounting 
of patterns on plates for hand- or machine- 
moulding. 

Hand-moulding by turning over is a method 
wasteful of time, which handicaps foundries in the 
competition of prices. A dummy box of sand is 
thrown away for each mould, and the joint face 
has to be formed afresh, whether it is of plain 
or irregular shape; and the runners, even if 
numerous, have to be cut afresh in each mould. 
What waste of time this entails when repeated on 
every mould made in a large foundry is appalling. 
In the general shop there are many jobs which do 
not admit of the practice of economies that can 
he effected when work is sufficiently repetitive to 
permit of mounting patterns on plates. But 
half-way methods are available. When there is a 
considerable proportion of heavy castings not 
called for in large numbers these are necessarily 
moulded by hand. But help is afforded by the 
employment of bottom or turn-over boards, 
stocked in various sizes, the use of which avoids 
the wasting a box of sand for bedding the pattern 
into, and providing a sand joint with the trowel. 
If castings, even though large, are repeated at 
frequent intervals, a further economy is practic- 
able by mounting them permanently on their own 
joint boards. If the patterns are divided the 
halves or portions can he put on opposite sides 
of the same board, so plating them, and runner 
patterns can be attached to the board. These 
are the last economies available in hand-made 
moulds. 

In the smaller moulds, and those of moderate 
dimensions, say, not exceeding from 3 ft. to 4 ft. 
in length or diameter. and usually repeated day 
after day, the economies afforded by plating are 
very great. Both joint plates and patterns may 
he of wood or metal. They can be moulded by 
hand in flasks to which the plates are fitted, or 
mounted on a machine table. Employing the 
latter, there is the further advantage either of 
mechanical sand pressing in place of hand ram- 
ming, or of mechanical delivery, or of both, 
depending on the design of machine used. In any 
case, other labour-saving economies are possible, 
such as the mounting of a large number of small 
patterns on one plate and all suitably gated. Tf 
the patterns are such that the mould _ requires 
irregular joint faces, curved and sloping, these, 
which occupy much time in shaping by hand, are 
produced once for all on the faces of the plate, 
usually by casting the patterns integral with their 
plate. And again, two portions of a _ divided 
pattern may be mounted each on its own separate 
plate, to be moulded by different men, or side by 
side on one machine table. 

The output of moulds from plated patterns is 
large, and they must occupy a floor area apart 
from that of the general hand work. It is well 
to have this adjacent to the machine-moulding 
department, since they require similar services. 
Tn the plan arrangement given these ceccupy 
a length of 40 ft. and a width of 70 ft., being 
spread over two hays. \ hench is used for 
small plate moulding. Some machines are located 
in the fellow bay: spaces are oceunied with sand- 
bins and flask piles, and a small room is used as 
a store for patterns, but many are conveniently 
hung on the wall. Tf the floor area is unsufficient 
for heavy casts, a portion of the unappropriated 
space adjoining the time office can be occupied. 
When machine work increases, the hand plate 
moulding can be transferred to a section of the 
long bay devoted to light castings. Very much 
machine moulding. using iron patterns, requires 
crane service. This work is covered hy the over- 
head travelling cranes. Hand-plate moulding is 


generally limited to the weight a man can lift 
without undue fatigue, boxes of 18-in. to 24-in. 
square or round being the limit, but depending 
partly on the way the pattern is made and on 
the depths of flasks. Patterns and plates of wood 
are used, but metal plates of, say, 3 in. thick are 
preferable, and in many cases metal patterns can 
be lightened by casting them as mere shells, } in. 
or }% in. thick. 

By an inevitable sequence the question soon 
arises concerning the desirability of the trans- 
ference of plated patterns to machines, but the 
selection of the best type of machine is not easily 
determined. In a good many designs hand ram- 
ming is necessary, in others the sand is squeezed 
with a presser head. In each the delivery may 
be by hand, or with mechanism that provides a 
precise vertical withdrawal. In the greater num- 
her of designs and in all the heavy types the two 
functions are combined. Almost all designs are 
built in a good range of dimensions, and with 
varying useful details in the methods of opera- 
tion. The excellent designs are so numerous that 
it is not possible to name even the machines of 
established reputation. It is better here to deal 
with the leading practical aspects of moulding 
machines from the point of view of their general 
utilities and applications. 

Patterns for machine moulding are fastened 
directly on the table of the machine, or they are 
attached to it through intermediate plates. Many 
machines offer the double advantage that their 
tables may receive patterns of wood from which 
only a very few castings are required, or those of 
metal attached permanently to their metal plates, 
or patterns of metal can be secured without inter- 
mediate plates for a product that is highly 
repetitive. The next aspect is that in which a 
distinction is made in the designs of the tables 
themselves. These are either of the rigid, or of 
the turn-over design or of the rock-over type. 
each of which is embodied in large groups of 
machines. In each, also, the ramming is either 
done by hand or with a presser head, and the de- 
livery is by a hand lift or through mechanical 
guides. In all. with few exceptions, the sand is 
rammed over the top of the pattern only, the 
chief exceptions being in that relatively small 
group in which both sides are pressed simul- 
taneously. While as a general rule, delivery is 
effected by the lowering of the moulding box 
away from the pattern, as on turn-over table 
machines. the pattern is withdrawn in others, or 
the box is lifted off it on ‘ stools,’? or vertical 
rods, in machines with fixed tables. In snap flask 
work there is no lifting or lowering away, but the 
pattern or pattern section is withdrawn by hand 
and the box part is simply opened out laterally on 
its hinge, leaving the mould standing on the bench 
ready for removal to the casting floor. 

With reference to the selection of machines with 
fixed or with turn-over tables, the latter should 
generally have preference, because both sides can 
he utilised at the same time, one for the cope, the 
other for the drag of the same mould, the box pins 
going through the table. Another faci in favour 
of this is that the mould, carried on a_ table 
below, is lowered away from the pattern, which 
is preferable to lifting the mould off it on stools 
brought up through the table from beneath. But, 
obviously, while either method may be selected as 
suitable for shallow patterns, it is necessary, with 
patterns having deep perpendicular sides and box 
parts carrying large masses of sand, to draw the 
mould away from below, or, as in the large group 
of rock-over machines, to lift the pattern out of 
the mould as in hand work. Tf a deep mould is 
lifted on stools off a pattern there is much risk 
of a drop-out occurring, favoured by the fact that 
the table is rapped with a mallet during delivery 
to assist the detachment of the sand from the 
pattern. 

But there is another point of view. When very 
large volumes of repetition work are being done the 
advantages offered by the turn-over table diminish, 

c 
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and, therefore, many of the larger machines have a 
rigid table, and the top and bottom box parts are 
both rammed at the same time side by side, or a 
number of drags first, followed by an equal num- 
ber of copes, or they are prepared on separate 
machines. Again, all patterns with deep vertical 
sides have to be withdrawn through stripping 
plates, and these require a rigid table, the pattern 
being pulled downwards through the table, which 
is an open frame in this case, slotted to encircle 
the pattern, or only those portions of it, as 
flanges that must be stripped. If a _ turn-over 
table machine is used, the stripping plate must 
he prepared as a part of the pattern equipment, 
which entails expense and leads into a_ field of 
pattern construction where often the parts differ 
in several details from those which are prepared 
for ordinary moulding, being made in sections to 
suit the machine methods adopted. Then there 
are the growing numbers of machines specially 
designed or adapted for working double-sided for 
multiple moulds, poured in piles. for the making 
of small belt pulleys, trolley wheels, light frames 
all shallow and of simple forms. From this wealth 
of mechanisms a firm must select the type or types 
that are best adapted for their product. ranging 
from those suitable for the attachment of ordinary 
patterns and those which are plated, to the shapes 
that, being made in large numbers, require the 
aid of specialised machines. But, apart from this. 
the question of operation by hand or by power 
soon arises. 

Hand v. Power Operation of Machines.—Hand- 
worked moulding machines, even when of large 
dimensions, give good results. The labour of 
turning over tables, of withdrawing patterns, or 
lifting moulds is lessened by.the inclusion of 
gears, counterweights, and springs so efficiently 
that many very large machines are actuated with 
levers or hand wheels. Yet power is desirable in 
heavy moulds, but it has to be installed. It is 
either compressed air or water, and in a 
small degree electricitv. Compressed air is, on 
the whole, the most suitable. and the air hose-pipe 
is useful in place of the bellows for blowing loose 
sand out of moulds and off machine tables and 
patterns, and for the vibrators which take the 
place of hand-rapping in machine moulding. This 
power agency is the one almost exclusively em- 
ploved in many recent designs of rock-over 
machines and in the most important recent 
development—that of the jar-ramming or humping 
machines, in which compressed air is used to lift 
the table Hvdraulic pressure is not regarded 
with favour in England or America, while common 
on the Continent. where very massive machines, 
some highly specialised to deal only with a single 
product, are installed. These are commonly pro- 
vided with tracks for bringing along the boxes 
and removing the moulds. 

When there is a regular output of castings, 
heavy or of moderate dimensions, and of fair 
depth, jar-ramming machines show to _ best 
advantage The deeper the moulds the better, 
since the sand is consolidated more closely in the 
lower parts than in the upper strata. For 
shallow moulds the machines are not suitable; in 
fact, plain shallow tops are often hand-rammed or 
squeezed elsewhere, though the deep bottom 
moulds are jar-rammed. 

Large cores can be made on ordinary moulding 
machines by hand-ramming and pressing. The 
boxes are prepared specially, being chamfered 
around the core outlines to permit of the sur- 
plus sand getting out of the joint faces. The 
amount of sand required is measured as nearly 
as possible with an encircling sand frame of 
wood, set over the lower half-box, a similar device 
to that adopted when making pressed moulds. 
Small round cores are economically compressed 
in the Wadsworth machines. Small cores—round, 
square, polygonal—required in large numbers, are 
best made in special machines fitted with vertical 
tubes, within which the cores are rammed hy hand 
to any lengths required within the capacity of the 
machine, and from which they are ejected with 
pistons, there being one or more tubes mounted, 
and often interchangeable for cores of different 
sizes and sections, each with its piston. 

The Work of the Cupola._On the operation of 
these, with due regard to economy of coke, and 
the condition of the iron run down, the results 
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achieved in a foundry largely depend. Though 
the luy-out for the work done mav be good, and 
moulds be produced at a minimum cost, yet the 
melting of metal may be extravagant and its 
quality poor, or its grade be unsuitable, with a 
resulting excessive proportion of wasters. It is 
not necessary here to discuss the numerous details 
of construction and the advantages claimed for 
different designs. Many were bad in years gone 
by, but excellent types predominate now in conse- 
quence of the better understanding of the con- 
ditions of economical melting that is diffused. At 
the present time almost everything in the way of 
results depends more on the method of operation 
than on the distinctive design. 

It will be sufficient if the observations to follow 
relate to one of the ordinary English cupolas used 
in immense numbers. It has a tall shaft, am air 
belt enclosing either one er two rows of tuyeres 
distributed equally round, the upper and lower 
rows being arranged to hit and miss, It may have 
a reduced section in the tuyere area—the bosh 
form—to lessen the travel of the blast, and reduce 
the bed charge. It is well to have a receiver, in 
which the metal collects as it melts and remains 
hot and away from the oxidation of the atmosphere 
until wanted, being preferable to allowing two or 
three separate tappings to stand in an open ladle. 
Fither a blower or a fan is suitable if run at proper 
pressure and volume, but the former grows in 
favour. 

The economy of the melting ratio must always 
be regarded in relation to the character of the 
work being done. From 2 to 3 ewt. of coke used 
per ton of iron melted is good average practice. 
Anything below 2 ewt. is very exceptional, and is 
only possible in prolonged casts with a deep bed 
charge, using the best coke, good iron, suitable 
blast supply, judicious proportioning of fuel and 
iron, and metal melted in large quantities. There 
is also the important difference in the condition of 
the iron when tapped, whether it is imperfectly or 
dead-melted. 

The art of melting consists primarily in direct- 
ing volumes of blast, the pressures of which may 
vary with the loose or dense character of the 
charges, to utilise all the heat units possible by 
the combustion of the coke. Two oxides of carbon 
are produced in the cupola, and economy of work- 
ing depends on their combustion. Carbonic oxide, 
CO, is combustible, provided it is brought into con- 
tact with free oxygen. Carbonic anhydride, CO,, 
does not burn, but taking up more carbon hecomes 
C,0,—CO, rendering it combustible. But if CO 
does not meet with a sufficient volume of heated 
oxygen it will not burn, but its heat units will be 
lost. If carbon is only burned to CO each Jhb. 
develops but 4,415 B.Th.U., but if it is perfectly 
consumed to CO, it evolves 14.647 B.Th.U. With 
an insufficient air supply, or one improperly 
directed, the first oxide is formed, with a loss of 
about two-thirds of the heat units possible. These 
are theoretical values only, which are never pos- 
sible of translation into practice, due to heat losses 
in warming the incoming blast, in heating the 
inert nitrogen, in heat discharged from the top 
of the cupola, ete., so that only one-seventh or 
eighth of the theoretical values can he secured, but 
the relative values of combustion of the two oxides 
remain unaffected. 

Present-day cupolas owe their efficiency, first to 
the fact that they are tall by comparison with 
their predecessors, which, by delaying. the pre- 
mature escape of (0, brings it into contact with 
heated oxygen, evolving CO,. In low cupolas mach 
of the CO burns at the charging door, as evidenced 
by the rush of flame there. In the second place, 
efficiency depends on the supply of additional oxy- 
gen through the upper row of tuyeres, which are 
usually of smaller area than those in the lower row. 
But of equal importance is the equable distribution 
of the blast, with its diffusion to the centre, with 
lessening risks of chilling, or of local cutting: 
keeping the openings clear of slag, and varying 
the volumes and pressures, as the melting proceeds. 
Ultimately, therefore, the furnaceman is mainly 
responsible for results. If careful, he varies the 
blast pressure to suit the melting. It also varies 


automatically from the time the blast is put on to 
the running down of the metal. because the liquid 
metal and slag offer increased resistance to its 
A blast gauge is desirable, usually gradu- 
Roughly, 12 


diffusion. 
ated in ounces, and reading to 2 Ths. 
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ozs. 18S an average pressure per sq. in. Regulation 
of pressure is provided by a blast gate. In some 
cupolas the amount of opening of the upper row 
of tuyeres can be altered, and they can be entirely 
closed. The more uniform the work of a cupola 
is in regard to the character of the iron melted 
from day to day the less anxious is the work of 
the furnaceman. The possession of a cupola of 
high repute does not relieve him from the necessity 
of constant observation of the way in which the 
melting is proceeding. 

Blast is supplied either from a fan or a blower. 
The efficiency of the latter is higher than that of 
the former, and there is less difficulty in regulating 
pressure and volume. The fan is satisfactory for 
pressures up to, say, 8 ozs. per sq. in.; the blower 
is better for those which are higher, which may, 
in the larger cupolas, range from 12 to 16 ozs. A 
fan is cheaper; it requires less solid foundations, 
and its repairs may cost less. If selected, it must 
he of ample diameter, since the power to drive 
varies as the cube of the speed. Doubling the speed 
doubles the volume of air delivered, but the power 
is increased eight times. Of much importance is 
the transmission. Pipes must be of ample 
diameter, with large easy bends, and _ the 
distance from blower or fan to the cupola must 
be short or there will be a great drop in pressure. 

It is almost essential to have two cupolas of 
larger and smaller capacities in the average 
foundry, because the quantity of metal required 
for a day’s cast varies greatly. Large moulds 
may take some days in preparation, and have to 
be poured all on the same day, so that the larger 
cupola may be requisitioned, or both at the same 
time. It is also necessary at long intervals to 
repair the firebrick lining. An entire cast of 
special metal may engage one of the cupolas. 
But in the ordinary way different grades of metal 
are being melted at the same time im upper and 
lower strata, with a charge of coke separating 
them. The upper layers being above the melting 
zone, which is confined to the vicinity immediately 
above the tuyeres, will not become liquid until the 
lower is at the tapping hole. When a small 
product of a special mixture is required the little 
emergency cupola is used. 

Since it is desirable to locate the cupolas in one 
house, close to the blast supply, the metal is trans- 
ported on carriage ladles across the bays, to be 
picked up with the cranes, or directed along the 
tracks, the arrangement being shown in the plan 
view. Small hand and _ shank ladles’ can 
L- supplied from these. Large ladles of metal 
for the bay adjacent to the cupolas are picked up 
by the overhead cranes. The ladles are stored 
adjacent to the cupola house alongside the wall. 
The ladles, like the furnaces, have to be lined 
with fireclay every morning. 

The Brass Melting Furnaces.—Three of these 
are indicated in Fig. 1. As it is assumed that 
the brass foundry is a relatively small department, 
the ordinary coke-fired furnaces built of brick, 
lined with firebrick, each holding one crucible, 
lifted out with tongs by hand are suitable. 
Frequently only one furnace is in use at a time. 
The others are a stand-by for heavier casts, or may 
he idle for repairs. The draught is that of a 
chimney 18 or 20 ft. high, common to all. Cinders 
are cleared out through a pit in front. These, of 
course, are not the most economical type when 
large quantities of brass have to be melted, not 
even for coke-firing. They could not be considered 
now for the regular foundries that handle a large 
output. Many coke furnaces are heated with 
blast. Many have a preheating chamber, where 
the lumps of metal are warmed by the waste heat 
from below before it is dropped into the crucible. 
Furnaces are made to tilt, so that the metal is 
poured from the spout of the crucible without 
removing it, by which means some loss of heat 
which occurs when the crucible is lifted out is 
avoided, the caster works more comfortably, and 
crucibles of much larger capacity than those which 
are lifted out with tongs can be used. Oil fuel is 
used with great advantage, working at low or 
high pressures—almost any oil being — suitable. 
Little waste of fuel occurs for heating up, as with 
coke, and there is no surplus to burn out after 
melting. The temperature can be regulated, and 
there are no ashes to be removed. 

Flectrically-heated furnaces are used rather 
extensively now, but only or chiefly in foundries 





where very large quantities of metal are being 
melted. The advantages are great, the principal 
one being that the melting is done in a closed 
furnace, in a non-oxidising atmosphere, so that 
there is very little loss of the zine in brasses, and 
as a result the grading of all the brass and bronze 
alloys can be Toms with a greater approach to 
precision than is possible in the solid fuel furnaces. 
The electric energy is utilised in one of two ways 
in different designs. In the are furnaces the 
heat is generated in an electric arc formed between 
two electrodes, and the heat is transmitted to the 
metal below, partly by conduction, partly by 
radiation. Or the arc may be formed between one 
electrode, and metal or slag. In the resistance 
furnace the action is that of the incandescent lamp, 
the current passing through the liquid metal, or 
slag, and becoming heated sufiiciently to produce 
fusion. 

Before leaving this subject brief mention should 
be made of three matters, attention to which is 
usually more honoured in the breach than in the 
observance. Firstly, with regard to power. It 
will have been noticed that the scheme outlined 
provides for electric driving throughout, from one 
power house having a dynamo set of sufficient 
capacity to supply all the motors for the overhead 
travellers, and the jib cranes, leads to which are 
carried along the shop girders, and the motors for 
the machines in the fettling, and the grinding 
rooms, for an air compressor, if installed, and for 
artificial lighting. The horse-power installed need 
not total to the aggregate of the whole of these 
demands, since all the cranes, machines, etc., will 
never be in operation at the same time, or making 
maximum demands on the current. From one- 
half to two-thirds of full requirements is ample, 
and considerable overloads can be imposed without 
excessive overheating. 

The only artificial lighting suitable for a foundry 
is that of arc lamps. At a height of 20 ft. or 
more they give a powerful diffused illumination, 
without dark shadows. The question arises of the 
additional help needed when cleaning the interiors 
of moulds, and setting cores. Filament lamps may 
be used for this work, but it seems more convenient 
to employ as of old the hand oil lamps, or candles. 
for the purpose. 

The ventilation and heating of a foundry can. 
not be ignored when altruistic views are being 
taken. In winter time a shop, the doors of which 
are being opened perpetually, is very cold until 
the afternoon, when the metal is being poured. 
Then, and also from coke fires, sulphur fumes 
hang about. In summer time the building becomes 
hot by the transmission of heat from roof and 
walls. To make a shop quite comfortable a system 
of ventilation and heating should be combined. 
The plenum or pressure system is to be preferred, 
in which the air is forced by a fan through a stand 
of pipes, the heater, warmed with steam, and dis- 
tributed and discharged through suitable pipes into 
the building. The pipes are carried along high 
up by the columns, and the discharges take place 
downwards without interfering with the workers 
on the floor. 











AMALGAMATION OF FRENCH FOUNDRY- 
MEN’S ASSOCIATIONS.—At a recent meeting 
of the French Tronfounders’ Association it 
was decided to amalgamate with the Steel, 
Malleable, Aluminium, Copper and_ Bronze 
Founders’ Associations, under the title of Le 
Syndicat Général des Fondeurs. Each Branch 
will retain its own president, who will be a vice- 
president of the parent Association. 

AN ELECTRIC ANNEALING FURNACE.—The 
Electric Furnace Construction Company of Phila- 
delphia, the American house of Messrs. T. H. 
Watson & Company (of Sheffield), Limited, has 
secured an order from the Sociedad Espatiola de 
Construccion Naval, Spain, for a new design of 
electrically-heated car-type annealing furnace for 
heat treatment of large steel ingots and forgings. 
This furnace will be approximately 22 ft. long by 
15 ft. wide by 13 ft. high. It will heat a charge of 
60 tons of steel to 925 deg. C. An electrically- 
heated furnace by the same makers, 36 ft. deep by 
12 ft. outside diameter, for the heat treatment of 
gun and large forgings, is already in operation in 
Spain. The heat regulation is claimed as the out- 
standing feature of these plants 
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Some Notes on Case Hardening. 





By Christian Kluytmans. 


Future competition in the automobile industry 
emphasises the necessity of using first-class raw 
material in order to enable the manufacturer to 
compete against and perhaps have an advantage 
over other competitors. ; 

The necessity of exercising strict scientific con- 
trol over all raw material is thus made imperative. 
The manufacturer uses this raw material either as 
received, or with one of the following altera- 
tions: —(1) Raw material altered by fusion, such 
as castings; (2) raw material altered by heat treat- 
ment. 

These are most important from the point of view 
of the motor car manufacturer, as they have to be 
altered in his works, under the supervision and 
responsibility of the metallurgical chemist. Raw 
material used as received is also under the super- 
vision of the chemist, but the supplier should be 


vision. We shall not give any data regarding the 
lay-out of such, but mention only that it must be 
organised so as to carry out analysis rapidly and 
accurately. The mechanical testing laboratory 
will comprise a 30-ton tensile machine, very neces- 
sary nowadays, as steels up to 90 tons per sq. in. 
and even more have to be tested. Torsion, com- 
pression, bending, and transverse cast iron tests 
will be made on the tensile testing machine. An 
Izod testing machine, using a circular Izod test- 
piece, will be needed for the impact test, the 120 ft. 
lbs. being the most convenient. It is also useful 
to have an alternating stress testing machine, such 
as Stanton, Sankey, or Arnold. Besides these 
machines the Brinell and Scleroscope have their 
use and should form part of the equipment. 
Laminated springs can be tested on the transverse 
bar of the tensile testing machine. Some 


responsible for the quality of the material. In machines, such as Avery’s 30-ton, have a 5-ton 
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Fig. 1. 


both cases the raw material will be verified to 
ensure that it has been delivered by the supplier 
in conformation with the specification, or that the 
quality is up to standard. To effect this, it is 
necessary to have a competent man in charge of 
such scientific control; the metallurgical chemist, 
with his theoretical and practical knowledge, is 
most particularly suited to this purpose. 

Besides having theoretical knowledge, the metal- 
lurgical chemist must be a practical man, able to 
tell the reason for a failure and the way to im- 
prove or remedy it. He will also have to work in 
collaboration with and be consulted by the chief 
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Fig. 2.—Envelopes designed to contain samples for analysis. 


engineer on all metallurgical questions so as to 
produce any required material with its specified 
mechanical properties. 

To carry out his duties efficiently the metallur- 
gical chemist must be a good organiser. 

Organisation of Laboratories. 

The first department to organise will he the 
laboratory, which will work in conjunction with 
the raw material stores. For this we suppose that 
he has at his disposal the necessary equipment 
required for testing materials used in the manu- 
facture of motor cars. ‘The usual chemical labora- 
tory equipment will be laid down under his super- 


received. 











—Form on which the Inwards Department advise the Laboratory of the receipt of Raw Material. 


jockey attachment, which is very useful for the 
testing of small test-pieces or low tensile material 
as well as for the springs mentioned above. In- 
cluded in the equipment will be a drilling machine, 
grinding machine, and a lathe, which will be used 
for the machining of test-pieces as well as for the 
testing of all tool steels, both cast and high-speed, 
coming into the works. As the metallurgical 
chemist is weli accustomed to all the above tests, 
we do not propose giving any details of these our 
object being to give extensive information on 
organisation and the relation between the works 
and the chemist. 


To organise the laboratory and to enable work 
to be carried out with the greatest efficiency, it 
will be necessary to have the following books and 
cards printed:—(1) Inwards department to 
laboratory with perforated duplicate; (2) 
envelopes with symbols; (3) analysis No. card with 
all information; (4) subject reference cards; (5) 
heat treatment book with perforated duplicate; 
(6) report book with all information regarding 
tests, with perforated triplicate sheets; (7) tool- 
steel testing cards. These are shown in Figs. 1 
to 7. 

In order to facilitate easy working of the 
routine, it has been found desirable to have an 
inward department, where all material is acknow- 
ledged and then placed at the disposal of the 
laboratory. It is the duty of the superintendent 
of the inwards department to sample all material 
according to laboratory instructions. The sampling 
is a very important operation, as the samples 
taken for analysis are very smal] and are taken 
as representing the average composition of a con- 
signment. We have found that always having 
the same man to take samples is an advantage, as 
he knows the exact requirements. As an example, 
for a truck of coal the sampling would be done 
whilst unloading by means of samples taken at 


regular intervals. Pig-iron would be similarly 
treated. With regard to worked material, such 


as castings, forgings, stampings, or bars, sampling 
would be done on a percentage proportional to the 
size of the material. The sampling being accom- 
plished, the samples should be prepared in a con- 
venient form for analysis such as drillings, crush- 
ings, or if liquid, in a sealed bottle. Drillings or 


crushings will be piaced in the envelope (Fig. 2), 
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which will bear a number, which number should be 
transferred to the card, shown in Fig. 3, and all 
information regarding the sample should be 
recorded. In the book (Fig. 1) the inwards depart- 
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will be entered on the card, shown in Fig. 4, so as 
to establish at once the analysis number of a 
certain material, known only by its name—say, 
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Fig. 3 represents two sides of the laboratory record card. 


ment will enter the number of samples together 
with all necessary information. Books, samples, 
and cards will then be sent to the laboratory. A 
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Fig. 4.—The Subject Reference Card. 
sequence of two books (Fig. 1) will be necessary in 
order to facilitate routine and to avoid delay, one 
being in the laboratory and the other in the in- 
MESSRS. SMITH AND 


NOTE.—ALL SPECIMENS TO BE PROVED TO DESTRUCTION. 


ARTICLE FOR TEST. 








should be recorded in the writing of the chemist 
or physicist on the back of card shown in Fig. 3, 
so as to fix the responsibility in case of disagree- 
ment. Al! results should be passed by the chief 
chemist. Reports from outside firms should be 
recorded in the book, shown in Fig. 5. Only 
material which does not come up to specification 
should be reported to the chief engineer. In the 
case of a foundry, all castings should be analysed 
according to routine. For heat-treatment, test- 
pieces will be supplied, integral with important 
parts, or obtained by taking a percentage on small 
parts. Tool steel (cast and high-speed) will be 
analysed, following the same routine. A special 
test should be made so as to ascertain whether the 
cutting efficiency is at its maximum. Improve- 
ments can thus be made by the chemist in order 
to facilitate the smooth running of the factory. 

In the case of a motor car works without a 
foundry, but with a heat-treatment department. 
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Fig. 5 shows a report-book designed to give complete information. 


wards department. All samples must reach the 
laboratory at least one hour before work ceases. 
Whilst the samples are being dealt with all items 
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the steels which might be used are so numerous 
that it is impossible in an article of this nature 
to deal adequately with them. It is proposed 
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therefore to consider about fifteen steels, classified 
as follows:—(a) Case-hardening steels; (b) carbon 
steels; (c) alloy steels. 


Nomenclature. 

Before giving any results obtained, it may be 
perhaps advisable to define the various terms used. 

Critical Point.—This may be defined as the 
temperature above which the constitution of the 
steel changes. This new constituent can be 
either fixed by rapid cooling or destroyed by slow 
cooling. Steels mav have one, two, or three 
critical points. In all cases the complete change 
of constitution always occurs above the highest 
critical point on heating. Critical points on heat- 


CARBONISING. 


Material. — Part 


No. Description. Time. 
In. | Out. 
Fig. 6 is a form of report-book giving all information 


ing are determined by a recording pyrometer. 
The steel to be examined is placed in contact with 
the hot junction of a thermo-couple usually made 


of platinum and an alloy of platinum with 10 
per cent. rhodium. The difference in temperature 
between the hot and cold develops an_ electro 
motive force. The circuit is connected to the two 
terminals of a galvanometer, the needle of which 
is so arranged as to automatically record the 
temperature, which when taken with regard to 
regular time intervals shows up any time lags or 
leads. Suitably plotted a heating curve will then 
be recorded. This curve will be uniform until any 
change in the structure of the steel takes place. 
When this occurs the heating curve will show an 
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arrest, this being due to the absorption of heat 
produced by the change of constitution of the steel 
under examination. There may be one, two or three 
stops in the curve, according to the carbon con- 
tent in the steel. The critical point temperature 
is inversely proportional to the carbon content, 
i.e., steel with 0.1 per cent. carbon will have three 
critical points; the highest being at 890 deg. C., 
while 0.9 per cent. carbon steel will be the three 
critical points compounded in one at 690 deg. C. 

Alloy steels show critical points as well as carbon 
steels, but at different temreratures according to 
their analysis 

Annealing.—The material is heated up to above 


the higher critical point on heating and _ cooled 


slowly in furnace away from contact of air. The 
object is to destroy any overheated structure due to 
casting, forging or any previous heat-treatment. 

VNormalising.—In this case the steel is heated up 
in annealing but cooled inside the furnace in still 
air. The object, is to destroy any light forging 
strains or machining stresses, or to soften the steel 
to ease machining, or to destroy any previous heat- 
treatment, 

Hardening.—Heated up as in normalising, and 
cool either in brine, water, oil, blast or still air. 
The object is to obtain a harder steel with new 
mechanical and physical properties. The tempera- 
ture should be 50 deg. C. above the higher critical 
point of heating. At that temperature the size 


100 
HARDENING. TTEMPERING. 
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rejarding case-hardening tests. Lach page is duplicated, 


of the crystals can be considered as normal. If 
the temperature is higher than 50 deg. C. above 


the critical point the size of the crystals will grow 
proportionately to the temperature, i.e., the 
higher the temperature, the larger the crystals. 
The higher the carbon content, the larger 
the crystals for the same temperature. If 
a steel is brought up to a very high temperature, 
say, 1,100 deg. C., and cooled down to 900 deg. C., 
the size of the crystals will remain the same, they 
do not contract: but if cooled down to 500 deg. 
C. and heated up again to 50 deg. (. above the 
critical point, the size of crystal will be normal. 
Time.—This is an important factor—steel must. 
be left at the correct temperature for a definite 


Errictency TEstT: 
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Speed (feet per minute) 


Feed (inch per revolution) 
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Weight of material removed per 
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Life of tool before ruination 


Cutting efficiency compared 
against standard steel 
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Shows the two sides of the card designed for recording Tool Steel Tests. 


time, proportional to the size of steel, so as to 


obtain a uniform temperature throughout the 
metal. If the steel is left longer than the required 
time the size of crystals will increase propor- 
tionately to the duration. 

Tempering.—This process consists in heating 


hardened steel to below the higher critical point 
temperature so as to obtain new mechanical pro- 
perties, which, as a rule, are improved. Temper- 
ug lowers the maximum stress and the elastic 
limit, but improves the elongation, reduction of 
area and impact values. 
Over-heated Steels —This 
not be confused with 


denomination 
“ burning.”’ 


must 
Overheating 


has reference to a steel that has been heated up 
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to more than 50 deg. C. above the critical point, 
but below the softening point. Overheated steels 
can be regenerated by reheating them slowly to 
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Ferrite.—This constituent is composed of nearly 
pure iron. Ferrite is soft and weak, sustaining 
about 18 to 20 tons per sq. in. maximum, and 





Micro. 1.—Ferrite x 150 pIaAMs. 


the correct temperature and cooling them either 
rapidly or slowly. All steels, although heated at 
the correct temperature, can be overheated by 
being left too long at that temperature. 


Micro, 4+.—ANNEALED Steen C.=0.11% x 800 prams. 


very ductile. Its critical temperature is over 890 
deg. ©. Microphotograph No. 1. shows the 
appearance of ferrite at a magnification of 150 
dliams. 





Micro. 2.—CremMentite (Waite) x 150 prIAMs. 
Jurnt Steels.—Steels, heated up to softening 

temperature, at which the oxygen contained in the 

air produces oxydised films which cannot be 





LAMINATED PEARLITE x 1,000 DIAMS. 


Micro, 3. 





destroyed unless the steel is remelted by a normal 
manufacturing process, are designated “burnt.” 


Micro-Constituents. 


Only those terms which are the most commonly 
used in connection with automobile steel will be 
dealt with. 


Micro. 5.— ANNEALED StEEL C, = 0.65%. 

" Cementite.—The carbide of iron (Fe. ©), t2., 
carbon combined with pure iron or ferrite, is the 
hardest constituent of steel, and is metallogra- 
phically termed cementite. It scratches glass and 
felspar, but not quartz, and is very brittle. 
Carbon in the steel will then be as a compound, 
if in the free state it will be as primary graphite, 





Micro, 6.-— ANNEALED Steet C.=0.89 x 800 DIAMs. 
as in cast iron, or as temper carbon or secondary 
graphite, as in malleable iron. The white con- 
stituent in microphotograph No. 2 is cementite. 
Pearlite.—This is a mixture of seven parts of 
pure iron (ferrite) to one part of carbide of iron 
(cementite) When pearlite is considered as 
normal, it shows a laminated structure and con- 
tains 0.0 per cent. carbon, as shown in micro- 
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photograph No. 3. The critical temperature of 
pearlite is 690 deg. C. Carbon steels in the 
annealed state wil! always contain two com- 
ponents, i.e., pure iron, as ferrite, and carbon, as 
carbide of iron, or cementite. It will be easy to 
understand that the higher the carbon content, the 
greater will be the percentage of carbide of iron 
formed, and the smaller will be the pure iron 
content. 





Micro. 7.—ANNEALED Street C. = 1.50% 
x 150 pDIAMs. 


Annealed Steel.—In steel contaming less than 
0.9 per cent. carbon, the carbide of iron is always 
associated with pure iron, and forms a lamellar 
structure called pearlite, as mentioned above. It 
is called eutectic steel, the word being derived 
from the Greek—‘“ Eutektos,’ “Eu” well, 
“teko ”’ fuse, or a constituent which melts readily 
or at a low temperature. It is said of a compound 
substance that it has a lower fusing point than 
its components have individually. Microphoto- 
graph No. 4, wherein the dark area is pear- 
lite and the light area is ferrite, has reference to 
a steel *n the annealed state, and contains 0.108 
per cent. carbon. Therefore, as pearlite contains 
0.90 per cent. carbon, the dark areas will occupy 
12 per cent. of the total area, the other 88 per 
cent. consisting of nearly pure iron. 

Microphoto No. 5 shows a medium carbon steel 
annealed, of a carbon content of 0.64 per cent., 
the dark areas being pearlite occupying 72 per 
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the Micro. No. 2, and contains 1.1 carbon, and in 
Micro. No. 7 containing 1.5 per cent. carbon. All 
steels above 0.9 per cent. carbon are called “ hyper 
eutectoid ’’ steels—hyper meaning “in excess,’’ 
from the Greek “ Huper.”’ 

Martensite.—This is the chief constituent of all 
properly hardened carbon steel, and is shown in 
Micro. No. 8. Where steel is heated to a correct 
temperature above the critical point, all consti- 





Micro. 9.—AUSTENITE. 


tuents are supposed to enter into solution, and is 
fixed in that state by sudden cooling, they appear 
under microscopic examination as needles parallel 
to the side of a triangle. 

Austenite.—This is the constituent of all steels 
which have been overheated, such as castings, 
forgings, or badly-heated tool steels. Under the 
microscope this appears a dark mass pierced by 
Jong interlacing needles, as shown in Micro. 
No. 9. 

Sorbite.—This constituent is found in all tem- 
pered steels (usually above 400 deg. C.). It has an 
ill-defined structure of black and white patches, 
as in Micro, No. 10. 

From the above detailed account the following 
conclusions can be drawn, for all carbon steels, 
1 to 5 per cent. nickel steel and 3 per cent. nickel- 
chrome steels or chrome-vanadium steel :— 

(1) That in the annealed state the structural 
constitutions will consist of ferrite of pearlite. 
(2) In the hardened state, the structural constitu- 





Micro. 8.— MARTENSITE. 


cent., leaving 28 per cent. occupied by the ferrite. 

Microphoto No. 6, representing a steel in the 
annealed state, contains 0.89 per cent. carbon, 
i.e., 100 per cent. pearlite area. All the above 
figures are as near as possible to the theoretical 
figures. The Jast steel can be considered as 
eutectoid steel, i.e., of a eutectic nature. 

Above 0.9 per cent. carbon, the percentage of 
pearlite decreases in al! annealed carbon steels, 
as the carbon content increases, because the pro- 
portion of carbide of iron to be associated with 
pure iron to form pearlite is overbalanced and 
is then thrown out as free. This is the reason 
why it can be seen as white hard needles, forming 
a network, which is filled in by pearlite, as in 


Micro. 10.—Sorsite x 300 DIAMS. 


tion will be martensitic. (3) In the overheated 
state the structure will be austenitic, and in the 
tempered state sorbite will be the structure sought 
for. 

(To be continued.) 





Mr. Myres KENNEDY, chairman of the Lancashire 
and Cumberland Conciliation Board for the iron-ore 
industry, has stated that the men in the mines with 
which he is connected in Furness have voluntarily 
agreed to their wages being based on current selling 
prices of ore, instead of the price for the preceding 
two months. That involved a reduction of 3s. 1d 
per day. 
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Book Review. 





ENGINEERING Construction. By William Henry 
Warren.—London: Longmans, Green & Company, 
39, Paternoster Row, EK.C.4. (Price of Vol. L., 
30s. net; of Vol II., 36s. net.) 

Vol. I. is a revised (third) edition of a book 
first published in 1894 under the title “ Engineer- 
ing Construction in Lron, Steel and Timber,” with 
additional appendices on (a) Australian timbers, 
and (b) on recent steel column experiments and 
formule. The first chapter is devoted to stress 
and strain, the properties of cast iron and steel, 
the determination of safe working loads in struc- 
tures, and other subjects in connection with the 
elastic theory of materials. It mentions the his- 
tory of the first cast-iron bridge built in 1776-79 
by Abraham Darby, at Coalbrookdale, which stood 
until 1902 when it partially gave way but was 
repaired under the supervision of the late Sir 
Benjamin Baker, who pronounced it good enough 
for another hundred years. It consisted of cast- 
iron arched ribs like old Southwark Bridge re- 
cently demolished. Cast-iron girders are dealt 
with on pages 120 to 123. In cast-iron beams of 
proportions similar to the one shown in the book, 
the lower, that is the tension flange, will always 
be the weaker of the two, and it always must be 
because if the area of the top flange were reduced 
so as to make its compressive strength more 
nearly equal to the tensile strength of the lower 
flange, the form of the section would not be so 
suitable, if at all, for casting, as the thinner 
top flange would cool first and there would be 
a danger of a flaw in consequence of the retarded 
contraction of the thick bottom flange. More- 
over, the top flange if reduced to the size allowed 
by theory would most probably buckle laterally, 
even if embedded in brick arches or concrete. 
Cast-iron beams have the advantage over steel 
girders that their depth can be varied by curving 
the upper or both flanges, a most expensive device 
in the case of plate girders in steel. 

For cast-iron columns we are referred in the 
index to pages 253 to 274, where the strength of 
columns in general is dealt with, but not a word 
is found about the designing of cast-iron columns 
or stanchions. Columns and stanchions built up 
of steel will, no doubt, be preferred in many cases, 
but they cannot be treated in the same artistic 
fashion as can be cast-iron columns. 

We note that the author has duly introduced 
Sir Benjamin Baker’s formula for the practical 
strength of beams, but we must join issue with 
him when he states that if the elastic limit of the 
material is not exceeded, the theoretical formula 
is a rational one, and may be used for finding 
the intensity of the stress in the extreme fibre in 
any section. A few practical tests would con- 
vince the author of the contrary. For this reason 
a sharp distinction is made nowadays between the 
tensile stress in bending and that found by direct 
pull. 


Vol. II. is mainly devoted to considerations of 
the physical properties of cement, mortar, con- 
crete, brickwork, stone, etc., and to the design 
of the more usual structures built of these mate- 
rials, foundations, ete. 


Publications Received. 

“ Heat-TREATMENT OF Carson Toot Steet,’’ by 
Lancelot W. Wild, M.I.E.E., Automatic and Elec- 
tric Furnaces, Limited, 281-283, Gray’s Inn Road. 
London, W.C.1. 

Messrs. Geo. W. WuHeatiey & Company, Limitep, 
95, Upper Thames Street, E.C.4. Booklet, show- 
ing at a glance the cost of telephone calls under 
the new method of charging by distance between 
subscribers connected with the Exchanges within 
the inner London zone, of which a list is also given. 

Messrs. Consett Iron Company, Liuirep, Con- 
sett. Co. Durham, ‘‘Silica Bricks, Sizes and 
Description,’’ ‘‘ Schedule of Sectional Material’ 
and Prospective Programme of Same.” 

Messrs. ENGINEERING & COLLIERY APPLIANCES, 
Limitep, Rockingham Street, Sheffield. “ Ecal 
Hack Saw Blades,’’ Standard price list. 

Messrs. Cuartes B. PENWARDEN & Company, 
Station Buildings, Altrincham, Manchester. 
‘* Power o’ Print,’’ a magazine for advertisers. 


Queries Answered. 


Electric Steel Castings. 

O 1.—I should be glad if you could say what 
special precautions should be taken to ensure that 
steel castings produced by the electric furnace 
process should be capable of withstanding a steam 
or hydraulic pressure of 600 Ibs.?—W. H. W. 

0.2.—We would advise our correspondent to 
work to the following specification—C. 0.45, Mn. 
1.00, Si 0.20, 8. 0.02 and P. 0.03. The steel should 
be teemed under a white (not grey) desulphurising- 
deoxidising slag at a fairly high temperature. 

The fault usually found is a too low manganese 
and carbon content associated with too much 
silico. 


Area Ratio of Tuyeres. 


J2.—We consider this and its allied subjects so 
important that we are publishing in this issue 
an article on these questions. Briefly stated, the 
ratio of tuyere area should increase as the cupola 
diameter diminishes. Figures which we have 
recently seen advocate a ratio of 1 to 6 for small 
cupolas, 1 to 7 for furnaces of 4 to 5 ft. diameter, 
and 1 to 8 for larger sizes. 


The Use of Borings in the Cupola. 

C.5.—In reply to H. C. the use of a binder de- 
pends entirely upon the nature of the briquetting- 
plant used. There is, so far as I know, no satisfac- 
tory plant made in this country. The remarks I pre- 
viously made were based upon the general system 
in use in America where briquetting is carried out 
to a very large extent. Briquetting in this coun- 
try is chiefly confined to the conversion of anthra- 
cite culm into merchantable fuel, but wherever 
and whenever a fine material is produced as an in- 
cident to operation—a fine material whose return 
to a coarser size would be of benefit—a field is 
open to this most modern use of scrap. With the 
plant I had in mind, briquettes are made by a 
toggle press—pressure about 3 tons per sq. in.— 
and also by hand press by pressures of about 10 
ewt. Binding by lime and water is rarely used, 
except in very small briquets made of very small 
material, but it is always found that in using such 
a binder it is very necessary to treat the 
briquets to accelerate the setting of the lime. By 
experience it has been found that. where a 
material, such as blast-furnace flue dust, has failed 
to give a good briquet with pressure only, if a 
catalytic agent is used as a binder it removes all 
difficulties, in this case the catalyzer used is fer- 
rous sulphate, which while possessing in itself no 
binding or cementing power, produces a chemical 
action in the material and results in cementation. 


—T. V. 








A Canadian Foundry Extension. 


The ‘“‘ Canadian Foundryman ” announces that 


the Joliette Castings & Forgings, Limited, of 
Joliette, Quebec, have recently completed the in- 
stallation of a one-ton ‘‘ Greaves-Etchells ’* elec- 
tric furnace for the manufacture af manganese 
steel and alloy steel castings, particularly for the 
making of wearing parts for mining machinery. 
A 5-ton Northern electric travelling crane has 
been installed in the new building and extended 
to the fettling shop. The castings are to be 
annealed in a continuous oil-fired furnace. They 
have also built a new sand-blast house equipped 
with Pangborn sand-blast. A new power-house 
and machine-shop has been erected with the neces- 
sary machinery for facilitating delivery of finished 
castings and specialities. 








AccorpiInG to a French paper, the Pont-a-Mousson 
works in the Meurthe-et-Moselle have secured an im- 
portant order from the Sheffield Water Committee at a 
price considerable under that. quoted by British firms. 

Licences under the Non-Ferrous Metal Industry 
Act, 1918, have been granted to Derby & Company, 
Limited, 37-38, Hatton Gardens, E.C.1; R. C. Griffiths, 
14-20, St. Mary Axe, E.C.3; and W. J. Onions, 3, New 
Street, Birmingham. 
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Trade Talk. 


Baron Epmonp DE RotuscuHiLp has given 10,000,000 

francs to found an institute for scientific research with 
a view to developing the application of science to 
industry and agriculture. 
Tue Boarp oF MANAGEMENT of the Railway Benevo- 
lent Institution have decided to abandon the annual 
dinner, postponed from May 10, in consequence of the 
coal crisis and the restricted service of trains. 

Tue VictoRIAN GOVERNMENT has accepted the tender 
of Messrs. Babcock & Wilcox of £178,000 for the jnstal- 
lation of a boiler plant for the Newport power house, 
which is part of the Morwell electricity scheme. 

A New steel pontoon grab dredger named the 
“Tyne ” has just been completed by Messrs. Henry 
Robb, Limited, Leith, for the Tyne Commissioners. 
The dredging plant, crane, and machinery weré sup- 
plied by Messrs. Priestman Bros., Limited, Hull. 

A New organisation, the Federation of British Pro- 
paganda Societies, has been formed, with the Duke 
of Northumberland as president, to co-ordinate the 
work of propaganda societies. The general secretary 
is Mr. David Gilmour, Sicilian House, Southampton 
Row. 

Durinc April the output of pig-iron in Belgium 
totalled 96,230 tons, which compares with 106,360 tons 
for the previous month and with 94,043 tons 
monthiy average for 1920. It may be remarked that 
the average monthly production of 1913 
207,058 tons. 

THE Provipence Iron Works, Marchienne au 
Pont, has obtained an order for 9,500 tons of rails, 
etc., for the Argentine State Railways. Payment. is 
to be made in six-monthly Treasury bills. A number 
of Belgian, French, etc., firms had submitted tenders 
for this contract. 

Tue electric steel foundry of the J. W. Cumming 
Manufacturing Company, New Glasgow, N.S., is now 
in operation, under the direction of J. M. Robertson, 





was 


Montreal, the designing engineer of the plant, and 
C. A. Pascoe, metallurgist, and Sanford Davis, elec- 


trical engineer, of Montreal. 

Messrs. Hartanp & Wo trr have supplied Brown- 
Curtiss double-reduction geared turbines of 3,000 h.p. 
to the new steamer ‘‘ Burgerdyk,” of 6,800 tons gross. 
built in Holland for the Holland-America Line, and 
the vessel has now left Belfast to take up sailings in 
the Dutch East India trade. ‘i 

THe Canapa Iron Founpries, Limitep, Fort 
William, Ont., are now preparing plans for a $150,000 
addition. This will be a foundry for the manufacture 
of car wheels, and will be equipped with facilities for 
turning them out by a different process than that of 
the old familiar man power. 

THERE have been built and equipped at Penistone 

by Cammell Laird & Company, Limited, excellent 
model steel works, and the firm is completing a model 
garden village for the steel workers. It is the first 
instance of a distinctly Sheffield steel firm building a 
model village for its employés. 
; BrstvEs the unemployment caused by lack of orders 
in various shipyards at Genoa and elsewhere, Arm- 
strong’s, at Pozzuoli, near Naples, has now had to 
begin discharging employés. Five hundred have 
already been dismissed, and a further reduction is 
probable, so as to reduce the total number of employés 
to 500. 4 

THe Etecrric Furnace Construction Company, 
Philadelphia, announce that the 10-ton ‘ Greaves- 
Etchells ” electric furnace installed by their English 
office at the works of the Sociedad Espanola de Con- 
struccion Naval, Spain, has been successfully started 


up. This is the first large electric furnace to be 
operated in Spain. 
Wuen the hearing of the compensation dispute 


between the North British Railway Company and the 
Ministry of Transport, involving'a sum of £430,000 
claimed by the company, was resumed, the Tribunal 
was informed that the Minister could not accept the 
proposed settlement. The Tribunal decided that there 
should be an inquiry. 

Ricu copper deposits are reported to have been dis- 
covered at Sandwick, in Shetland, where extensive 
shaft-sinking operations have been proceeding for 
several months. The consulting engineers report large 
resources, particularly in .two lodes, one revealing, by 
means of a 300-ft. shaft, about 90,000 tons of ore, and 
the other 294,000 tons. 

Durinc the recent visit of the Duke of Devonshire 
to the plant of Baldwin’s Canadian Steel Corporation 
at Toronto, Mr. Cound (managing director) said that 
it was the intention of the company to make Toronto 
still a larger tinplate manufacturing centre, plans 
having been already made for the establishment of .a 
number of additional sheet mills. 

A FEw days after the opening of the new Southwark 
Bridge, some of the plant used in the manufacture of 
the old structure was demolished by explosives at the 
works of the Park Gate Iron and Stecl Company, of 
Rotherham, now owners of the premises where Messrs. 


Walker performed the feat of casting the bridge, which 
weighed between 5,000 and 6,000 tons. 

Exporrers to Canada should bear in mind that on 
and after September 1 next all goods imported into 
the Dominion which are capable of being marked 
without injury, must be marked or branded with the 
name of their country of origin, this being 
obligatory under the penalty of an additional duty 
of 10 per cent. ad valorem on the goods. ‘ 

Mr. Mytes KeEnNepy, chairman of the Lancashire 
and Cumberland Conciliation Board for the iron-ore 
industry, has stated that the men in the mines with 
which he is connected in Furness have voluntarily 
agreed to their wages being based on current selling 
prices of ore, instead of the price for the preceding 

gtwo months. That involved a reduction of 3s. 1d. 
ver day. 
' Tue New Zealand Government has placed orders in 
Great Britain for 45 large locomotives, 2,500 wagons, 
and 12,000 tons of rails, the sum involved being two 
millions sterling. In addition, the Dominion is having 
executed over here extensive plant for hydro-electric 
works. It is now announced that the contract has 
been placed with the North British Iocomotive Com- 
pany, Limited. ; 

A Revrer cable ‘vom Melbourne states that in the 
course of the discussion on the Customs tariff the 
House of Representatives agreed to the admission, 
free of duty, of British traction engines of kinds not 
made in Australia. The duties on cables were also 
fixed as follows, with effect from October 1, 1922: 
British preferential, 35 per cent. ; intermediate, 40 per 
cent. ; general, 45 per cent. 

Very good work has been done by the Trade Marks, 
Patents, and Designs Federation in the first year of 
its existence. The Federation was promoted by a 
number of the leading industrial undertakings in this 
country, and is receiving the support of the Federation 
of British Industries in co-operation with important 
associations in Germany, Italy, America, Egypt, Spain, 
Argentina, Brazil, and other countries. 


Ar a recent meeting of preference shareholders in 
the Leeds Fireclay Company, Limited, and presided 
over by Mr. S. E. Grimshaw, the following gentlemen 
were elected as a committee for the purpose of safe- 
guarding the interests of the preference shareholders :— 
Sir Robert Elliott-Cooper, Colonel T. W. Harding, 
Mr. R. M. Currer Briggs, Mr. Ernest Terry, Mr. 
Grosvenor Talbot, and Mr. Henry Lupton. 

Tue British ENGINEERING STANDARDS ASSOCIATION 
has formed seven sub-committees in connection with 


the movement towards the standardisation of auto- 
mobile, motor-cycle, and cycle parts. These sub-com- 
mittees are appointed respectively to deal with 


(1) nomenclature, (2) steels, (3) small fittings, (4) 
electrical fittings, (5) shafts and shaft details, (6) 
wheels, rims, and tyres, and (7) cast iron. 

Ir is reported that a large contract, for axles for 
the Indian State Railways, which was expected to 
have come to Messrs. Beardmore & Company, and the 
Steel Company of Scotland, has been placed in 
America at about 30 per cent. below the prices which 
the Scottish makers were able to quote. It is stated 
that this is the first time that such a contract for 
the Indian State Railways has gone outside Britain. 


A mass meeting of the workers of Messrs. David 
Colville & Son’s Dalzell Works, Motherwell, decided to 
offer to start work and continue without interruption 
during the usual Fair holidays without payment of the 
usual time and half for the Fair holiday period. A 
representative of the Confederation of Iron and Steel 
Workers pointed out that a guarantee had been given 
by the firm that this would not form a precedent for 
the future. 


A SETTLEMENT was reached at a conterence held 
at the Hotel Russell, London, in regard to wage 
reductions affecting 50,000 workers in the railway 
wagon and carriage building and repairing trades. 
Alderman Percival Bower, Birmingham, presided on 
the men’s side, and Mr. Duncan Bailey on the em- 
ployers’ side. The conference agreed on a joint recom- 
mendation for a wage adjustment on the following 
basis :—3s. per week reduction for time workers and 
6 per cent. for piece workers, to take effect from July 1, 
and a further reduction of 3s. and 5 per cent. from 
August 1, making a total of 6s. and 10 per cent. 


Tne Coymerctat CounsFLLoR To His Masesty’s 
Empassy at Rome (Sir Edward Capel Cure) has re- 
ceived an application for the names of any British 
firms who are in a position to supply 50,000 metal 
casks to contain petroleum and benzine. The casks 
should be made of iron, zinc coated inside and out- 
side, and each provided with two iron hoops and 
two copper screw stoppers. The net capacity of each 
cask is given as 150 kilos, and the weight when empty 
50-55 kilos. If possible prices should be quoted for 
delivery c.i.f. Savona duty free. United Kingdom 


firms interested in this matter may obtain full par- 
ticulars on arplication to the Department of Overseas 
Trade, 35, Old Queen Street, S.W.1. 
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IRON AND STEEL MARKETS. 
e . 
Pig-iron. 

The settlement of the prolonged miners’ dis- 
pute, the return to work, and the consequent early 
resumption of fuel supplies, have, so far, had little 
favourable effect in pig-iron markets, which remain 
in the lethargic condition which has so long charac- 
terised the trade. Home production is now at the 
lowest ebb ever recorded in the history of the indus- 
try, and notwithstanding the optimistic utterances of 
the Prime Minister predicting an early return of 
activity, market movements are entirely confined to 
the limited requirements of the few home consumers 
in a position to continue partial operations. In the 
Cleveland market foreign inquiries have practically 
ceased, and the export premium of 5s. per ton is 
purely nominal. Foundry qualities of pig-iron are 
now almost unobtainable, supplies being nearly 
exhausted, while the lower numbered irons, although 
still plentiful, are in very poor demand. Cheap 
German iron, too, is now finding its way into the 
various European markets, and even into Italy, while 
Belgian and Luxembourg foundry iron is procurable 
in this country at a c.i.f. price of not more than 
about £5 per ton, as against £6 10s. for Cleveland 
No. 3. Meanwhile quotations are unchanged as 
follows :—No. 1, 135s.; No. 3 G.M.B., 130s.; No. 4 
foundry, 129s.; No. 4 forge and mottled, 117s. 6d. ; 
white, 115s. In the Manchester foundry iron market 
there is still a little business possible at £9 delivered 
to Manchester, but now that the prospect of re- 
starting some of the furnaces is brighter, sellers «f 
foundry iron are more inclined to accept orders for the 
few tons yet remaining. Midland smelters will not 
attempt to quote forward because, so far, they have 
no reliable indication of the price of coke although the 
strike is at an end; and they declare that unless 
there is a substantial reduction it will not be any 
use their blowing in the furnaces because they could 
not work them profitably. There is still some forge 
iron in_ stock, Put it is more or less a drug in the 
market. 

Mixed numbers of East Coast hematite are still 
freely obtainable at 160s., and No. 1 at 162s. 6d. per 
ton, but there is scarcely any demand, and even the 
offer of iron for export at 150s. does not attract 
business. a 





Tinplates. 





In common with other branches of the industry, 
business in the tinplate section is still affected by the 
general stagnation resulting from the stoppage of fuel 
supplies. Numbers of works could restart at once 
with orders still in hand if the coal could be procured, 
but the difficulty manufacturers are under is that no 
delivery dates can be guaranteed, whereas foreign 
makers can definitely specify. For coke tins, 25s. is 
quoted for delivery, after works resume operations, but 
prompt parcels command 27s. basis and upwards, net 
cash, f.o.t. _Wasters are in fair demand, CW. 28 by 20 
are worth 40s.; CW. 14 by 183, 16s. 6d., and CW. 
20 by 10, 22s. 9d. to 23s., all net, f.o.t. Lighter sub- 


stances are scarce, and realise good prices. For 
ternes, 26s. 6d. basis is being quoted for forward de- 
livery. | This figure is quite nominal, however, no 


transactions worth mentioning being reported. 


F inished | Iron. 


Markets for finished iron of all descriptions remain 
in a condition of uncertainty, few soulasens having 
fuel facilities for operating plants except where 
electric power is available, with the result that most 
of the mills are idle or working short time only. 
Very little business has developed since the lowering 
of the Staffordshire marked bar standard, makers not 
knowing when they will be in a position to ensure 
deliveries, or what prices they will have to pay for 
raw materials, while in some cases the lack of fresh 
specifications adds to the difficulties of the position. 
It is, however, generally recognised that the reduc- 
tion of prices has been the right step in the direction 
of counteracting outside competition, especially in the 
commoner grades of crown bars, for which in the 
Midlands it is expected there may shortly be an in- 
creased demand by nut, bolt and rivet makers. Of 
late 2 too large proportion of this material has been 
supp' ed by Continental producers, but it is hoped 
that with more reasonable prices for raw material and 
fue in the near future, home manufacturers will be 
better able to hold their own in competitive condi- 
tions. Makers of marked bars are still in ion of 
fairly well-filled order books, deliveries having been 
delayed for obvious reasons, while the depleted state of 
merchants’ stocks should also ensure a renewed 
demand when the mills are restarted. Recent reduc- 
tions are shown on our price list page. 








Steel. 


So far very little evidence is forthcoming of any 
improvement in the steel trade resulting from the 
recent <rastic revision of prices for the principal 
products, \ bh ave not as yet served to stimulate 
either the vr the export demand for material. 
The stag: which has overtaken the industry 
since the ‘ernination of the boom continues alike in 
home and foreign production, more especially affecting 
the heavier branches of the trade, the cessation of 
armament work, and the inactivity of the shipbuild- 
ing trade having resulted in an almost complete 
stoppage of the big mills and forges. The failure of 
foreign demand is a further factor of importance in 
the position of the steel trade, any hopes that might 
have been entertained of an increase of export trans- 
actions with Russia following the recent negotiations 
with the Soviet Government having entirely dis- 
appointed expectations. Continental competition on 
price-cutting lines continues with unabated vigour, 
Belgian soft billets, for instance, being freely sold 
“delivered British ports, and although this material is 
of comparatively little’ interest to Sheffield manu- 
facurers, the influx of this material is naturally not 
without its effect upon local trade. From Glasgow is 
reported that a valuable contract for axles for the 
Indian State Railways has been lost to the Scottish 
stee! workers. It has gone on a strictly price basis 
to American competing firms. The reduction in quo- 
tations for steel plates and sections is not sufficient 
to attract buyers. Scottish sheet makers report a 
fairly good accumulation of orders when they resume 
rolling, but the prospects for the future do not look 
too bright owing to foreign competton. In_ the 
Midlands most of the business passing is in imported 
steel. There has been a little British material avail- 
able, but the quantity is insignificant. When trade is 
possible again manufacturers will find the position 
very difficult because of the price at which Continental 
‘** semis ’’ can be purchased. 





Metals. 


Copper.— Messrs. Henry Bath & Son, Limited, in 
their fortnightly metal report, state:—‘‘ The labour 
situation continues to be the governing factor in 
market movements. The conditions in England have 
brought trade to a standstill, but one result of the 
cessation of production is the steady diminution of 
retailers’ stocks and manufactured goods abroad, 
pointing to a good demand when our manufacturers 
can again get to work always provided that reduced 
costs will enable them to compete with Continental 
conditions.”’ In this week’s opening markets, stan- 
dard copper developed a stronger tone with a more 
active buying tendency on consumers’ account, doubt- 
less stimulated by the improvement reported in the 
labour outlook. Vaiues showed only slight fluctua- 
tions throughout, the close being steady and marking 
an advance of 20s. for both positions. Electrolytic and 
wire bar advanced 10s. to £74 7s. 6d. Closing prices : 
—Cash : Wednesday, £70 5s.; Thursday, £69 12s. 6d ; 
Friday, £69 7s. 6d.; Monday, £70 12s. 6d.; Tuesday, 
£70 5s. Three Months: Wednesday, £70 5s.; Thurs- 
day, £69 17s. 6d.; Friday, £69 12s. 6d.; Monday, 
£70 17s. 6d.; Tuesday, £70 12s. 6d. 

Tin.-—Eastern cables advising sales of 150 tons at 
£169 c.i.f. at Monday's opening market for tin showed 
a decline of 5s. under the previous business done, but 
had little efiect upon movements on this side. ‘The 
stagnant condition of the tinplate trade will probably 
explain the absence of any extensive buying move- 
ments, and, until some recovery in consumptive de- 
mand, markets are likely to remain inactive except from 
a speculative point of view. Early July sold £168 &s. 
to £167 10s. end July, £168 to £167 10s. August, 
£167 10s. to £168, September £168 15s. to £169. 
English bars were quoted £164. Closing prices :— 
‘Cash: Wednesday, £164; Thurtday, £165 10s. ; 
Friday, £165 15s.; Monday, £166 12s. 6d.; Tuesday, 
166 10s. Three Months: Wednesday, £166 15s. ; 

hursday, £167 15s.; Friday, £167 15s.; Monday, 
£168 17s. 6d.; Tuesday, £169. 

Spelter.—In this section of the metal market the 
week’s business opened with a firm tone, values show- 
ing an improvement both for near and forward dates, 
July metal was sold £27 5s. to £27 12s. 6d., August 
was quoted £27 15s., and September £27 12s. 6d. 10 
£27 17s. 6d. Closing prices :—Wednesday, £26 12s. 64d. ; 
Thursday, £26 15s.; Friday, £27; Monday, £28; 
Tuesday, £27. 

Lead.—The market for soft foreign pig early de- 
veloped strength, and with sales amounting to about 
1,150 tons, Monday’s close was firm with June sellers 
at £23 5s., July £23, August £23, September £23. 
English lead was dearer at £24 15s. English closing 
prices : Wednesday, £23; Thursday, £23 10s. ; Friday, 
£24; Monday, £24 10s. ; Tuesday, £24 15s. 
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Company News. Personal. 





Bell Brothers, Limited.—Dividend, 15 per cent. per Tue Late Mr W. Hats, engineer, Westleigh, Rich- 
annum, free of tax, for year. mond Place, Blackpool, left £20,649 

North Lonsdale Iron & Steel Company, Limited.-- Mr. BENJAMIN WINCHESTER, of Glasgow, late secre- 
Interim dividend, 2} per cent. tary of the North British Locomotive Company, 

Brown, Bayley’s Steel Works, Limited.—Half-year’s Limited, left £10,151. 
preference dividend, 5 per cent. per annum, free of Dr. G. Rurrenk, deputy-director of research at the 
tax. Royal Arsenal, Woolwich, has been appointed director 

Millom & Askam Hematite Iron Company, Limited. of research iu succession to Sirk Roperr Rosertson. 
---Preference dividend, 35 per cent.; interim ordinary Pror, J. A. Fremrnc has been awarded the Albert 
dividend, 2 per cent., free of tax. Medal of the Royal Society of Arts for 1921, in recog- 

R. Hood, Haggie & Son, Limited.—Interim prefer- nition of his many valuable contributions to electrical 
ence dividepd, 5 per cent. per annum, less tax; interim science and its application, and specially of his original 
ordinary dividend, 10 per cent. per annum, free of invention of the thermionic valve, now so largely em- 
tax. ployed in wireless telegraphy. 

Burntisland Shipbuilding Company, Limited.—Special Mr. Citarres ALpincton, the Great Western Rail- 
war depreciation, £20,000; brought forward, £17,486; way Company's general manager, has felt it necessary 
profit, £34,980; dividend for year, 2s. per share, free to resign his position on account of ill-health, and he 
of tax; carried forward, £7,480. will be succeeded by Mr. F. J. C. Poiz, who has for 

Ransomes, Sims & Jefferies, Limited. — Profit, two years been the assistant general manager, and taken 


£15,457; preference dividend to March 31, £11,000; the place of his chief during the latter’s absence. 
available, £4,457; balance forward, £36,354; directors 
do not recommend dividend on ordinary for year. 

R. W. Crabtree & Sons, Limited.—Profit, £1,275: 
loss, after charging directors’ fees, tax and depreciation, 
£12,056; increased to £98,000 by writing down invest- 
ment in motor business by £81,981, and providing for 
preference dividend. 

Stanton Ironworks Company, Limited.—Final or- 
dinary dividend, 8 per cent., free of tax, 1} 14 
per cent. for year; staff provident fund, £20,000 ; fire 
insurance fund, £8, 000; workimen’s compensation paid, 
£15,650 ; carried forward, £136,495 

Edgar Allen & Company, Limited.—Profit for year, 
1921, £42,109; brought forward, £43,568; preference 
dividend, £15,000; interim ordinary 1s. per share, 
£20,057 ; final ordinary dividend, 1s. per share, free of 
tax, £20,374 ; carried forward, £30,246. 

Sand, Glass, & Foundry Materials (Amalgamated), 
Limited.—Profit, £29,695; set aside for repairs and re 
newals, depreciation, and directors’ fees, £13,074; 
write off whole of preliminary expenses, £8,426: re- 
serve for wasting assets, £1,000; carry forward, £7,195. 

John Brown & Company, Limited.—Net profit, é 
£331,920; brought forward, £178,928; interim ordinary 
dividend, 4 1-6 per cent. ; final dividend, 5 5-6 per cent. 
making 10 per cent. for. year, less tax; deb., etc., int., 
£86,915; pref. div. (5 per cent.), £87,500; carried. for- 
ward, £179,599. 

Fireclay Products, Limited.—Capital £5,000 in £1 
shares. Registered office: 607, Tower Buildings, Water 
Street, Liverpool. 

Foundry Equipment & Pattern Eee, Limited.— 
Capital £500 in 5s. shares. Directors: B. Saunders 
and R. W. Leach. Registered office: pF A Avenue, 
Newport, Salop. 

Wilmer & Sens, Limited, ironfounders. — Capital 
£20,000 in £1 shares. Registered office: 13/14, Bury 
Street, E.C. 























METAL 
PATTERN PLATES © 


for Machine or Hand Moulding, 
single or double-sided are 


OUR SPECIALITY. 


OUR PATENTED TRANSFER SYSTEM\, 
REDUCES INITIAL COST BY 50%. 











We deliver plates ready for the 
moulder, drilled to centres required. 


ALL PLATES CAST IN STRENGTHENED 
STEEL FRAMES, therefore indestructible. 


=: Sectional plates for small orders. 
fA. Licenses granted for our Patented System. 
Prices quoted on Blue Prints. 

















Mr. A. Ramsay, of Ruston & Hornsby, Limited, has 


been elected chairman of the Birmingham and District y 

Employers’ Federation. i 0) = Moe of 2 V0) -1 05 
Tue K.S.M. Encrngertnc Company, LIMITED, are \ 

being wound up voluntarily. Mr. H. V. Thurgood, # SHIP BUILDING mt C,. 

11, Queen Victoria Street, London, E.C., has been i) ~ 


appointed liquidator. 





Tue Frrst Meetrincs of the creditors and contribu- 








tories of the Pullinger Engineering Company, Limited. Every Gceestation soe pumas aot on the poomins by 
Giltspur Chambers, 52, Holborn Viaduct, London. ex-Service men, years’ experience. Personal producer. 
E.C.. was held on June 29. E. DEARMAN & SONS, 8, ELDON STREET, SHEFFIELD. 











SIEMENS’ STEEL PROCESS 


BOILER, SHIP and BRIDGE PLATES, etc. ANGLES and all forms of Sectional Bars. TYRES and AXLES to all require- 
ments. CASTINGS of all kinds and of Largest Sizes. * FORGINGS of every description. BILLETS, BLOOMS, RAILS. 


SPECIAL STEEL FOR CONSTRUCTIVE PURPOSES. 


The STEEL COMPANY OF SCOTLAND, tz. 


Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 

Works: HALLSIDE, NEWTON and BLOCHAIRN, GLASGOW. 

CONTRACTORS TO HOME, COLONIAL AND FOREIGN GOVERNMENTS. 
Established 1872. Telegraphic Address: ‘‘ Steel, Glasgow.” 
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The “EYRE” 
System of Liquid Fuel Burning 


{INCORPORATING THE HOVELER PATENTS). 








Applicable to all Foundry Uses, including: 
DRYING OF LADLES . 
HEATING OF CORE STOVES. 
ANNEALING FURNACES. 





BOILER WORK A SPECIALITY. 





In Use 14 Years, Write, ’Phone, Telegraph or Call: 


THE EYRE SMELTING CO., LTD., 


MERTON ABBEY, LONDON, S.W.19. 


Telegrams: ANALYZING, LONDON. Telephone WIMBLEDON 604 and 605. 














Metal Merchants 
and Refiners. 


Clarence Chambers, 
39, Corporation St., 


BIRMINGHAM. 


Telephone: Central 5300° 


: Telegrams: 
“ Creative, Birminghagn.’ 


SUPPLIERS OF 


COKE, PIG IRON, STEEL, rerrous METALS. 





SwTEEe OF Particular aeiitta a | 
ALL DESCRIPTIONS OF FERROUS and NON-FERROUS SCRAP. 


Customers’ requirements in material 
of a special analysis, etc. | 




















Index to Advertisers, page 11. Situations, etc., page 16. A 
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“FOUNDRITE” 


“ FOUNDRYMEN have been seeking this material for years.” 
Supplied only in 40 gallon Casks. No bulk broken. 











FOUNDRITE versus CORE GUM. 


FOUNDRITE is the binding material for moulding sand and cores, 


FOUNDRITE SUPERSEDES and makes unnecessary all classes oo CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary 
FOUNDRITE !eaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘found right” for all Sand’ binding in the Foundry for 
all purposes. 
FOUNDRITE is supplied in LIQUID form ready for use. Dilute with water. 








The porosity of the core is perfect, and cores so made do 
not shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “FOUNDRITE.” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used: in all important Foundries in Great Britain and 
the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address -‘‘MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & Co., Litd., 
Foundrite Works, Pond Street, SHEFFIELD. 
FOUNDRY EXPERTS. 
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Tel. Address : “ Shiprigged, Ave.” Tel. No.: Bank 5000. 


E.R.MUND 
(Metal Depa: tment) & CO., LTD. 
146, Bishopsgate, London, E.C.2 
Acting for a group of First Class 


BELGIAN WORKS, are open to WANTED— 


book orders for . 
Iron and Steel Bars, Angles, 








Tees, Channels, Girders, HEAVY STEEL SCRAP, 
Plates, Sheets, Light Rails, 

Stee! Billets, looms, Slabs, STEEL TURNINGS, 
ane 7, ots. CAST IRON BORINGS, 


RAILWAY STOCK (Ti 
Wagons, ete.) Scrap Iron, ete. | | HEAVY WROTIRONSCRAP, 


All for quick delivery, SECOND-HAND TUBES, 


according to specifications. 























MACHINERY, 
Large Stocks of Pig-Irons, 
Steel Ingots, etc., available WORKS AND PLANT 
for Immediate Shipment. FOR DISMANTLING. 
eet 





Tel. Add.: “ GALVANIZER ™ and “ CARRIAGES.” 


Cheniram Jesraj || JOHNF, A. COOKSOH, 


iron and Steel Merchant, 















Copper, Yellow Metal, Gal. 
Corrugated and Plain Sheets, 
Black Sheets, Spelter, Plates, 
Bars, Rods, Hoops, Strips, Tin 
Plates, Aluminium, Nickel Silver, 
Etc., Etc. 
os oe pee 
249, HORNBY ROAD, 
FORT, BOMBAY [INDIA] 


79, CORPORATION STREET, 


MANCHESTER. 


Telegrams: ‘“‘ DISMANTLE, MANCHESTER.’: 
Telephone: 1449 CITY, MANCHESTER. 















































HALL ¢ LUND uiieiinet.. 
ands. TUMBLING 

BARRELS. 
OTLEY STREET. — 
KEIGHLEY MACHINES. 
POWER _ RIDDLES. 
EMERY GRINDERS. 

FOUNDRY 
SEND FOR FULL 
ENGINEERS. PARTICULARS. 
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FOUNDRY PLANT. 


“ Rapid ” Cupolas, 


with or without receivers or drop bottoms, 





Roots Blowers, 


belt, steam-engine, or electro-motor driven. 
Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal 
Pumps and Fans, High-Speed Engines and the “ Bradford’’ Patent Boiler Feed 
Pump. 

We are the original makers of “ Rapid’’ Cupolas as under Stewart's Patent. We 


make this intimation as other makers are introducing this description which had 
become established as a synonym of Stewart's Cupolas. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lo. 


Vulcan Ironworks, BRADFORD. 





Telegrams— 

“ THWAITES, BRADFORD.” 
Telephcne— 

Nos. 3875-6-7 BRADFORD. 


Londan Office : 
Central House, Kingsway, W.C.2. 








Catalogues on Application 
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GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 
FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘‘LOWOOD, DEEPCAR.’ 


























BUTTERWORTH BROS.,} | FIRE BRICKS & CLAY 


CUPOLA BRICKS. 
Best Quality. 














LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


NEWTON HEATH GLASS WORKS, 
(STOURBRIDGE) Ltd., 


MANCHESTER. 
HIGH PRESSURE 
GAUGE GLASSES 
Plain or Enamel Staiped. 
COLLIERS’ LAMP 
GLASSES. 
The only British Make. 
NEEDLE LUBRICATORS 
MACHINERY GLASS. STOURBRIDGE. 


























THE CLAY CROSS C° L? 


worKs: CLAY CROSS, nr. CHESTERFIELD. 


Makers of — Telegrams : “ Jackson, Clay Cross.” 


arent. FURL ECONOMISER 








PHENIX BOLT & NUT Co. 


(WM. M. WARDEN & SONS), 
HANDSWORTH, NEAR BIRMINGHAM. 


Telegraphic Address: ‘‘BOLTS, BIRMING*1AM.” 








MANUFACTURERS OF EVERY DESCRIPTION OF 


BOLTS, NUTS, COACH SCREWS, RIVETS, WASHERS. 


ALSO RAILWAY, TRAMWAY AND TELEGRAPH FASTENINGS. 
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INCREASED 
PRODUCTION 


is wanted throughout the world. 












FOR 


IRON & 
STEEL 


CASTINGS 


You obtain this 
result by 











use in largest 
foundries in the 
country. 








Dear Sirs, 9th, Nov., 1920. 
in order for BALTISEED CORE OIL 


vise you that the result of using this core oil 
exceeas the promises that our foreman core maker held out 
for it, and we shall be glad if you can give us quick delivery.” 
We are, Sincerely Director. 

















AND MANY OTHERS WRITE IN SIMILAR TERMS. 
BEING A STANDARD QUALITY EVERY BARREL IS GUARANTEED 





For particulars write . . 


| Telephone : 
Wm. ASKE & Co., Victoria Oil Works 


(Sole Manufacturers.) HALIFAX. 





aS SS WSS SSS eS533555, |S s3 
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THE PROOF OF THE CORE 13 
IN THE MAKING THEREOF. 


The above photograph was 
taken in the foundry of a large 
boiler-making concern, and we 
reproduce their letter to us which 
only goes to prove what we con- 
sistently say :—that 





“‘Spermolin is the only true 
Scientific Oil for Cores, and to 
secure Correct Cores you must 
make them the Spermolin way.” 


** It’s ‘in the mix’ where the foundation of 


the Core is laid.” Become a user NOW. 
} 


| Contractors to H.M. Admiralty, 
ice, Mini f Labour, 
War fie, Mii of Laon, ermolin Ite 


Branch Office 


16a, Pilgrim St, Newcastle-on-Tyne: 





READ THIS jg | 


Messrs. Spermolin, Limited, 
Halifax. 


Dear Sirs 


In our many attempts to find a suitable Core 
Oil for the varied classes of work upon which we are 
engaged, we found that with the Oils and artificial 
binders which we tried previous to Spermolin, we 
had trouble not only in taking the gases away, but 
in getting the spent Core to run freely from the 
casting. In most cases we are limited to small holes 
for venting and taking spent sand away. 

With Spermolin we get a sound Core true to 
Core-box and very porous when dry, thus ensuring 
perfect venting. Less Irons are required, drying is 
quicker, and less wasters are caused through blow- 
holes. Very economical and good results are obtained 
by this method as the sand does not stick to the 
Core-box which was one of the difficulties with many 
of the other compounds. Further, we are able to 
utilise a considerable amount of the spent sand over 
again with entire satisfaction. 

Since using your product we have had less 
breakages in Cores—itself a great asset to firms where 
quick production is necessary—while Cores can be 
made to stock and are quite as good weeks after as 
when they were first made, owing to the fact that 
they are very strong and can be handled freely. 


Yours faithfully, 
emesis nn a 


Managing Director. 





HALIFAX. 


Wises —* Winstien,” Hewenite. Telephone :—397. Wires :—“ Spermolin.” 


T.P.B. 
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TELEGRAMS: “IRON BILSTON.” 


West Midland Refining Co., 


—_—_——Bilstea.—_—_ 


COLD BLAST IRONS 





tI for Chilled Castings. oe 

| j Chills and analysis guaranteed. . | 
a: 

So> REFINED HEMATITES  ¢55 


ed 


for Malleable Castings. 























Ready to Receive 


SCRAP 


of every description, in any quantity and 
at any time, we are prepared to take 
over at best market prices all kinds of 








Scrap Lron, Steel & Metals, Railway 
Stock, Tip Wagons, Second-Hand 
Machinery, and Obsolete Plant. 


MARPLE SGLLOTT< 
Sheffield 


Telegrams : * Ferric,’’ Sheffield, Telephones; 5042 Central (6 lines). 


Branches at Ga:eshead, Glasgow, Birmingham 
—London, Liskeard Bridgend, Idlanelly.— 
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Telegrams : 
** Dieselmot 
London.’” 


Ace f 


sya 
92) 


AT. 








Large 





an 
MATIC FOUNDRY TooLs 


Foundry and Concrete 


Mg 








Rammer. 


ALL STANDARD TOOLS AND SPARE PARTS FOR 


THEM ARE IN STOCK. 


ALL PARTS ARE GUARANTEED ABSOLUILELY 


INTERCHANGEABLE. 


Air Compressors. 


Pneumatic Tools. 









Telephone : 
Central 9607. 











i] ATLAS DIESEL COMPANY, LTD. 


; 





feb! 




















quisite & Equipment Co. — 
Brealey, W. & Co., Ltd. .. 2: 
Britannia Foundry Co. -_—_ 
British Thermit Co., Ltd... — 
Broadbent, T., & Sons, Ltd. — 


Brookes (Oldbury), Ltd. .. 19 
Buckley & Taylor, Ltd. .. — 
Bullivant & Co., Ltd... .. 26 
Bute Works Supply Co., Ltd.- 

Butterworth Bros., Ltd. .. 7 


Comat Laird & Co., Ltd. — 

Capper Robson, E.,& Co., Ltd— 
Cheniram Jesraj . ° ae | 
Clay Cross Co., Ltd. ay 
Colville, D., & Sons, L td. 2&12 
Constructional Eng. Co., Ltd.— 
Cookson, John F. A. 5 
Corkes Sand & Grave 1 Pits.. -_ 


Cumming, Wm., & Co., Ltd. 
Davidson & Co., Ltd... .. — 
Davies, T 


., & Son. Saw’ ee - 


Darling & Lloyd +. 2 
Dearman, . eT | 
Dowler, H. je Cel au 


Dudley Doe ie ws 
Dudley & Dowell 


Durrans, J., & Sons .. oo 
Dyson,J.@35. .. «.- «»- 2 
Eastern Export Co., Ltd... 26 





Ltd.. . 


Hall, C. E. V. _ 

Hall, . J., & Co.(Stourbridge) ), 
Ltd. ‘ 

Hall, Lewis & Co. ei on s 


Hall, & Lund, Bros. 
Harris Bros. (Brierle y Hill) 19 
Harvey, E. W., Gas Furnace 
Co., Ltd. .. 23 
Harvey, G. A., & c 0. “(L on- 
don), Ltd. - 
Hawkins, W. T., & * aa 
Hawthorn Leslie & Co., Ltd. 
Hensall Sand Co. oa ae 
Hesketh, F. W., & Co. os 
Hills. H.G.. 
Hingley, N., 
Hirsch, V R 
House, Fredk. .& Co.. —— 
Howell& Co.,Ltd. .. .. — 


& Sons, L td.. 21 


Humphreys,G. ..  ..  «.. 17 
Hunt, F.L.,.&Co. .. .. 22 
Incandescent Heat Co., Ltd. 

Jacks, Wm., & Co. - 
James, Wm. se- «« 3 
Jones, Geo., L td. oo 


Keith (. ceaneet & Blackman 
Co., Lt« 

King Bros. (Stourbridge ),L id. 7 

Ww. alton & Co. .. 23 
. Thompson, & co. — 


—¢, 
Legge, 





Nineteen-Nineteen Metal Co. 3 

Wm., Ltd. 

Parkgate Iron & Steel Co., 
utd. eae ee ae 

Pearson, E. J. & J., Ltd. 


Olsen, 


Perry, Thos., & Son, Ltd... 20 
Phillips, J. W. ,&C. J. <s ae 
Pheenix Bolt & Nut Co,. .. 7 
Pickard, W., & Co. 


Pickford, Holland & Co., Ltd.20 
*Pneulec ’’ Machine Co. .. 


Portway,C.,&Son .. .. — 
Premier Foundry Equip- 
ment Co. .. os eo @ 
Pens. FT. bs 02 0s ee * 
Prior, 8. J. Burrell, Ltd. .. 18 


Railton, Leonard — 

Ritchie, J.&@R., Ltd... .. 12 

Ritchie, Hart & Co. . 9 

Robt. Heath & Low moor, L ‘td. 15 

Roberts, Glazebrook, & Co., 
ae 

Robertson, Ltd. 

Romiley adh ee 

Rowat, Alexander & Co., Ltd.- 

Rustless Iron Co. <s wae 


Sankey, J., & Sons “* 

Sankey H., & Son, Ltd. 

Scottish yt: & Steel Co., 
Ltd. 


n 
Short-Stroke 35, SURREY STREET - - - LONDON, W.C.2. och 
Bench Rammer. J ammer 
| INDEX TO ADVERTISERS. 
Page Page Page Page 
Adams, G., & Sons, Ld. . Evans, J., & Co., Ltd. Le Personne, L., & Co Shally &Co.... 21 
Adaptable Moulding Ma- Everitt & Co. saa: rqcal ae Longden, G. ‘ * Sheet Metz ul & G: alv: anizing 
emine CO..." «+ ce «= Eyre Sme Iting Co., lad. .. 3 Lowood, J. Grayson, «& Co., Co. 13 
Allan, Thos., & Sons, Ltd... 12 ee mS oe F Shelton Iron, Steel & Coal 
Alldays & Onions, Ltd. Findlay, A., & Co., Ltd. .. Co., Ltd. ¥ — 
Amsler, Alfred J., & Co. Firth Co., Ltd. . “w= Macdonald, John & Co. Shore, Douglas W. a 
Armitage Works Co. .. - Foster Bros., Ltd. .. .. — Macdonald, John, & Son, Shropshire > eo Eee, ... 25 
Aske, Wm., & Co. cn Furmston & Lawlor... .. 18 Ltd. i dn & © Smart, H. H. E. oo. 
Atlas Diesel Co., Ltd.. a Fyfe, J. R., & Co. én on Macnab & Co. 7 Smith, Alber m@Co... ..- 
Audley Eng’g. Co., L td. .. 23 McLain System (Ine.) Smith, Edward, Ltd. » = 
August’s Muffle Furnaces, Gadd, Thos. a a. McNeil, Chas., Ltd. .. .. Smith, F., & Co. ~ ire Mis. ) 
Ltd. .. Galloway, G., & Co. .. — Manchester Furnac es, Ltd. Ltd. .. so 
General Foundry Supplies 3 Manstield Sand Co. m Smith, John, “a 1. & 
Co., Ltd. i Marple & Gillott, L td. c+. Smith & MeLean, L td. 2 
Baldwins, Ltd. oe General Refractories Co., Martin, Wm., Sons & Co. .. Smith Stamping Works, L io = 
Bartoline _—, L td. 17 Ltd. 7 i « Be Moenich, O., & Co., Ltd. .. 17 Spermolin, Ltd. 9 
Baxter, W. H., ee Gillott, J., & Sons -_— Montrose & Partners .. - Steel Co. of Scotl: and, L td. "584 
Reardmore, W 4 - Co.. Ltd.— Gossell & Son, Ltd. . — & Co., Ltd. van d- Stephens & 2 oO. - cn 
Birmingham Cc orrugated Grandidge & Manse rgh a 3 Stevenson, J.. Ltd. .. .. 19 
Iron Co., Ltd.. Si Great Central Railway Co. 19 monk. rwell Ww m., - Co. .. 16 Stewart, D., ‘& Co., Ltd. .. — 
Blackfriars Foundry Re- Guest, Keen & Nettlefolds, Mund, E. R., & Co., Ltd. 5 Stewarts & Lloyds, Ltd. .. 26 


Sturtevant Eng. Co., Ltd... — 
Tallis, E. _ 


Taylor & Farley, L td. .. 20 
Tennent, R. B., Ltd. . . 584 
Thermit, Ltd... inw— 
Thwaites Bros., Ltd... 1. 6 


Tisdale & Co. a se 

Townley, E., & Sons .. — 

U niversal Syste m of Machine 
Moulding & Machinery 
Ci, Eee «oc ow « = 


Vaughan Crane Co., Ltd. .. 22 
Vermot, Valere Mabille «& 

R. Pelgrims, Ltd. on B 
Verzocchi . de Romano .. { 
Walker, .* «I. Sars 
Ward, T. Ltd. -_— 
Watson, T H., & Co., “Ltd. 18 
Wednesbury Foundry c O00 Se 


Wellman Smith Owen En- 
gineering Corporation, Ltd.— 
Westinghouse Brake « 
Saxby Signal Co., Ltd... — 
Westman, E. B., Ltd. .. 26 
West Midland Refining Co, 10 
Wheatley Kirk, Price & Co. 12 
Whittaker, W.,& Sons .. — 
Whittingham, W. M., & Co. 21 
bal ag Son & Mapplebeck, 
tk es oe o's — 
Wilkinson, Thos., & Co., L d. 50 
‘= * Straw ge Se 
te . 
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VALUATIONS 
AUCTIONS & 
ARBITRATIONS 
Engineering, Shipbuilding, 


Steel and Iron Works, 
&c., &c., 


WHEATLEY KIRK, 
PRICE & CO. 


Established 1850. 
46, Watling Street, London, E.C.4. 
16, Albert Square, Manchester. 
26, Collingwood Street, Newcastle-on-Tyne. 








. DAVID 
COLVILLE 


AND SONS, LTD. 
Glengarnock Iron and Steel Works, 
GLENGARNOCK. 





Bower BraND == CL YDEBRIDGE STEEL WORKS, 
CAMBUSLANG: 


Dalzell Steel and Iron Works, MOTHERWELL. 
Head Office: MOTHERWELL. 


PLATES, - BARS, 


RAILS and 
JOISTS. 


In Soft, Mild, Medium, High 
Tensile, H H Tensile, Nickel 
and Alloy Steel. 





Sup Branp 



















S f/f ’ 
2 é Y dj / = ; 
- = ——— 
ie it = 
‘\ Wise cel xe: f= 
| \ ¥ ) 
Co ‘ag AND 
BEsp = 
OUR, 
AND Ay, 
YORK Sy) Re ras 
"URNA A ND 
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SELECTED ; 
STEEL MELTING 





BRASS MELTING 
AND 
PURIFIED MALTING COKE. } 




















BALDWINS Lr. 


London Office: 3, St. Helen’s Place, Bishopsgate, E.C. 


GALVANIZED AND SELF-COLOUR RIVETTED 
AND WELDED 


TANKS AND CISTERNS 


for Oil and Water Storage. 
CORRUGATED and PLAIN SHEETS. 


KEGS, DRUMS & CANS. 
GALVANIZED PETROL STORAGE SAFES 


Galvanizers to the Trade. 


































"toge IN AGROKEN 
: MESTONE 
| FLUX. 








A 


| 
\ 














LD 


| ‘4 




















CAST IRON FLANGED 


PIPES 


2 in. to 12 in. Bore. 








THOMAS ALLAN & SONS, ETD., 
Bonlea Foundry, Thornaby - on - Tees. 











James & Ronald Ritchie, Manufacturers of 


—_ Cast Iron Pipes 


sane and FittinJs. 
FLANGED PIPES 


A SPECIALITY. 


Acklam Foundry, Middlesbro’ | -s:rciesi5st2ienovcn: 
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REDUCTION 
IN PRICES. 








Having designed an All-Steel Lug for Corrugated 
Pressed >teel Foundry Flasks, and in view of the 
recent fall in prices of Raw Material, we are now in 
a position to offer these Flasks at greatly reduced 
prices. They can now also be made with Solid 
Weldless Corrugated Corners. 


We have the lestimony of our Customers that 
these Flasks have given an increase in output of 
50% over the Cast Iron Boxes. 


The BEST and CHEAPEST on the MARKET. 


: T ia _— 
PRESSED STEEL ANNETE 
= 


— 


FOUNDRY FLASKS. # 


Made to any Size and Specification. 


Designs submitted against Customers’ 
Patterns or Drawings. 


THOUSANDS IN DAILY USE, 


LIGHT, RIGID, 
UNBREAKABLE, 


and 
FULLY GUARANTEED. 
Write for Stock List and Prices. 


PERFORATED REINFORCED 
PRESSED STEEL 
CORE PLATES. 
SHEET METAL WORK 


of all Descriptions. 


Black and Galvanised. 


HIGH-CLASS WORK 
for Engineers a Speciality. 


Rivetted, Oxy-Acetylene or Electrically 
Welded 








SHEET METAL & GaLVANIZING Co., Ltp. 


Spencer Road, Lidget Green, Bradford. 
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WEEKLY PRICE CURRENT. 
COPPER. Ferro-tungsten— PIG-IRON. ; Stripes. s. d 
¢ s. d 80/85%, carbon free 1/9 |b. mes — for ~ es rer 1 6} 
Standardcash.. .. 70 5 © Tungsten metal aa" ___ foundry) in. to 12 in. to 
Three months... .. 70 12 6 98/99% .. 2/llb. N E. Coast— 8.W.G. “* +. 1 63 
——e «+ «+ 74 0 OV — Ferro-chrome— Foundry No. 1 - 125/- SHEETS. 
Tough ..... .. 71 0 0 4/6% car. . £37 Foundry No. 3 120/- 19 in. to 18 in. to 24 
Best selected. |. 71 5 0 6/8% car. .. £36 Forge No.4.. wwe 6 8BWG. ww Ok 
Sheets .. .. ..112 u 0 8/10% car. £35 10 Mottled  .. 117/61 in. to 24 in. to 24 
India ccrtis, en ee © ents oe Hematite No. 1 162/6 S.W.G. af 2. = 
Wire bars .. .. 7510 0 “‘¥eo" 50 2 ,, L#ematite M/Nos. 160/- 24 in. to 30 in. to 20 
_ <5 ae. & 7. O8F. Midlands— 
Do. July ee ova © Max. 1°% car. £98 - a, S.W.G. . — S 8} 
Do. Aug. .. .. 7510 0 Max. 0.75% car. . £118 Stafis. common 145/- 30 in. to 36 in. to 16 
Ingot bare = .. .. 75 0 0 65/75% carbonless 2/9 Ib. o tata My- S.W.G. a -. 1 9% 
H.C. wirerods.. .. 82 0 0 Nickel—99°8%, : ” » foundry La 36 in. to 42 in. to 16 
Off. aver. cash, May 73 5 103 ements .. £08 » Cold blast .. 320/- = s wig, ae? Ss 
Do. 3 mths., May..72 11 1 gohait metal—97%.. 15/- Ib. oi a basic +e 140/- Seen 
Do. Settlement May 73 5 2% Ajuminium—98/99% £150 Northants forge § tar For Gave: Any width up to 
Do. Electro, May 7415 8+ | . <li » foundry No. 3147/6 36 i id >| Ib P 
Do. BS.,May .. 74 18 Metallic Chromium— i“ basic. . ~- 140/- > In. wide, td. per lb. per 
Aver. spot, copper. . 98/99% 6/-lb. Derbyshire forge -- 150/- thinner gauge. 
May . . 73 5 2 a » foundry No. 3 160/- Drawn Rops. 8. d. 
Do. Electro, May. . 75 6 2h 76/80%, loose £18 »» _ basic 150/- 3. in. to 4 in. dia. in ) ; 
Solid drawn tubes .. 153d. 76/30%, packed . £19 Scotland— random lengths | 6 
Brazed tubes .. 153d 76/80%, éxport £15 Foundry No. l 175/- fin. to 1} in. dia. in ( 
Wire , an 114d. Metallic manganese— No. 3 170/- random lengths ) 
Yellow metal rods. . 8id. 98/99%, carbonless 2/10 lb. Hematite M/Nos. .. 180/- Over l}in. tolgin. .. 1 6 
Do. 4x4 Squares .. 10d. Per ton unless otherwise Sheffield (d/d —_—- Tubes—basis price .. 1 8} 
Do. 4x3 Sheets 10d stated. Derby forge.. 155/- Delivery 3 cwt. free to any 
BRASS » foundry No. 3 160/- town. 
iii aes. 13g HIGH-SPEED TOOL STEEL. »» basic 155/- 10% phosphor copper, £40 
o Ske —* 16ad Finished bars, 14% © s. d. Lines. forge .. 160/- above price of B.S. 
— tubes .. 13a _ tungsten ** oy” 3 0 » foundry No. 3 170/- 15% phosphor copper, £50 
Senta te Lad Finished bars, 18% » basic .. 162/6 above price of B.S. 
ets to LU w. 8 Hi. tungsten -- 3 9 E.C. hematite 173/- Phosphor tin (5%), £30 above 
a O a mr Scrap pieces .. -- 5d. W.C. hematite . 176/- price of English ingots. 
Rolled meta t Turnings and swarf.. 3d. All d/d in the district. CuarRLes CuiFrorp & Son, 
TIN. ; Per lb. net, d/d buyers’ works. Lancashire (d/d eq. Man. tl LimITED, BIRMINGHAM. 
Standard cash - - 166 10 0 Bpxtrac— Derby forge .. c. NICKEL SILVER, SHEET 
Three Months - 169 0 0 Rounds and squares »» foundry No. 3. 170) METAL, WIRE AND TUBES. 
— die ao : - ae 8 in. inclusive 4d. lb. = foundry Per lb. 
oe * d d oe . — ial 
Chinese |... ..162 15 0 ounds and squares Cleveland Pa Ingots for raising 1/1 to1/7 


Straite .. .. ..167 10 0 


Australian ..167 15 0 
Eastern .-169 19 0 
Banca .. -171 15 0 
Off. aver., cash, May 177 10 8} 
Do. 3 mths., May 178 19 104 
Do. Sttlment.,Mayl77 9 0+ 
Aver. spot, May ..177 8 4 
SPELTER. 
Ordinary pf oo BE ®@ 
Remelted so ee 83 5 O 
Hard os ee te Bee 8 
Electro99.9 .. .. 3610 0 
English .. .. .. 34 0 O 
eG ww cw oe SE 10 O 
Prime Western oa 6 6 
Zinc dust - 45 0 0 
Zincashes .. .. 6 0 O 
Off. aver.,May .. 27 6 7} 
Aver., spot, May.. 26 18 54 
LEAD. 
Soft foreign ppt .. 23 12 6 
English .. . 2415 O 
Off. average, May.. 23 7 3% 
Average spot, May 23 7 8} 
ZINC SHEETS. 
Zinc sheets, spot .. 35 0 0 
Do. V.M. ex. whf 35 0 0 
Do. ppt., f.0.b., 
Dutch .. .. .. 35 0 O 
* Boiler plates .. .. 33 0 0 
Battery plates .. 32 10 0 
ANTIMONY. 
English regulus .. 37 0 0 
Special brands 42 0 0 
Chinese .. .. .. 25 0 0 
Grete «ce cs «oo Bw GO G@ 


rane 7 
Quicksilver. .. .. 1017 6 
FERRO-ALLOYS vb 
STEEL-MAKING METALS. 

Ferro-silicon— 
45/50% .. --15 10 0 


15% witha 6 6 
Ferro-vanadium— 

35/40% 22/- lb. va. 
Ferro-molybdenum— 

70/80% 10/- lb. mo. 
Ferro-titanium— 

23/25%, carbonless 1/6 Ib. 
Ferro-phosphorus, 20/23%,£29 


under 4 in. to } in. 3d. lb 
Flats under 1 in. by 
% in. to } in. by } in., 
and all sizes over four 
times in width over 
thickness . 3d. Ib. 
Bevels of approved 


sizes and sections .. 6d. Ib. 
If in coils . 3d. lb. 
Packing 4s. cwt 


Bars cut to length 10% extra 
Scrap from high-speed 
tool steel— 
Scrap pieces .. -. 45d. 
Turningsandswarf.. 34d. 
Per lb. net, d/d steel makers’ 


works. 
SCRAP, 

South Wales—£ s.d. £ s. d. 
Heavy Steel 310 0 
Bundled steel 

&shearings 215 0 
Mixed iron 

&steel .. 1004 0 0 
Heavy castiron.. 3 10 0 
Good machinery for 
foundries 510 0 

Cleveland — : 
Heavy steel 210 0 
Steel turnings 25 0 
Cast-iron borings 2 5 0 
ee 

piling 215 0 
Bundling scrap .. 4 0 0 
Cast-iron scrap .. 5 10 0 

Lancashire— 

Cast iron scrap... 610 0 
Heavy wrought... 3 0 0 
Steel turnings .. 110 0 


London— 


Copper(clean) ..53 0 0 
Brass (clean) wae 8 © 
Lead (less usual 

draft) .. ..18 0 0 
Tealead .. wee &-¢6 
Zinc oe - 12 0 0 
New aluminium 

cuttings -- 7 0-0 
Braziery copper..43 0 0 
Gun metal -- 45 0 0 
Hollow pewter ..135 0 0 
Shaped black 

pewter .. oo 8 0 0 


0. 3 “* — 


Staffs. foundry No.3 — 


Lines. forge .. . 172/6 

» foundry No. 3 177/6 
Summerlee foundry.. 195/6 
Glengarnock foundry 198/- 
Gartsherrie foundry 195/6 
Monkland foundry .. 195/6 


FINISHED IRON & or. 


Iron— d. 
Bars (crown) 16 0 0 
Angles .. 1610 0 
Tees to 3 united 

 - 17 0 0 


Nut and ‘bolt ix ~~ 
Hoops .. Ss 
Marked bars 

(Staffs. ) a 


— 


Gas strip 22 
Bolts and nuts, 
Zin. x 4in. 35 
Steel— 


Boiler plates .. 21 
Checquer plates 16 
Angles .. -- 4 
Tees .. «- BW 


0 
0 
0 
Ship plates .. 15 0 
0 
0 
10 


Channels 14 15 
Joists .. - 14410 
Rounds, § in.- 

eee 14 0 
Rounds, 3 in.- - 

54 in. - BP, 


Flats, 5 in.-8 in. -_ 


Flats over 8 in. 15 0 
Rails, heavy .. 15 0 
Fishplates 20 0 
Hoops .. 6 10 


i 
Black sheets, 24 g. 19 10 
Galv. cor. sheets, 

24g. .. 22 0 
Galv. fencing wire, 

8g.plain .. 23 10 
Rivets, fin.dia 27 0 
Billets, soft .. 1010 
Billets, hard .. 1110 
Sheetandtin bars 10 10 


PHOSPHOR BRONZE. 
ROLLED. Per lb. 

s. d. 

in. wide .. 1 8% 


ooooo oo ocooco o o ooocoo 30° So oo —) 


} in. tol 


1 in. tolfin. wide .. 1 8} 
l}in. to2 in. wide .. 1 6% 


Rolled— 


To-9in. wide 1/8} to 2/24 


To 12in. wide 1/9 to 2/3 

To l5in. wide 1/10 to 2/4 

To 18 in. wide 1/11 to 2/5 

To 2lin. wide 2/- to 2/6 

To 24in. wide 2/1 to 2/7 
Ingots for spoons 

and forks -. L/ltol/? 
Ingots rolled to 

spoon size 1/4 to 1/10 
Wire round— 

3/0 to 10.G. .. 1/11 to 2/6 


with extras according to gauge. 


AMERICAN IRON & STEEL. 
At Pittsburgh unless otherwise 


stated. Dols. 
2X foundry, Phila. 25.50 
No. 2 foundry Valley.. 22.50 
No. 2 — Birm. .. 20.00 
Basic - 22.96 
Bessemer 24.96 
Malleable -. 24.96 
Grey forge -. 23.46 
Ferro-manganese 80 % 
delivered aa . 75.00 
Bess. rails, h’y, at mill 45.00 
O.-h. rails, h’y, at mill 47.00 
Bess. billets .. - 37.00 
O.-h. billets oo 20 
O.-h. sheet bars - 39.00 
Wire rods .. 48.00 
Cents. 
Iron bars, Phila. 2.24 
Steel bars “< 2.10 
Tank plates 2.00 
Beams, etc. 2.20 
Skelp, grooved steel 2.10 
Skelp, sheared steel 2.10 
Steel hoops .. . ae 
Sheets, black, No.28 .. 3.75 
Sheets, galv.,No.28 .. 4.75 
Sheets, blue an’ Pd,9&10 2.85 
Wire nails 3.00 
Plain wire A 2.75 
Barbed wire, galv. oo’: ae 
Tinplate, 100-lb. box .. $6.25 


COKE. 


Welsh ay oe 67/6 
-. 55/- 

Durham & ag 70/- 
furnace 42/6 

Other Districts, foundry 77/9 
's furnace 45/- 
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A Ray aa bay FUUETUATIONS. Jemez} 153 Qi 
’ T ” « ” 7” 
sizes Basis price £31 to £32 Ag yg — Sta d (cash). »o Rm es. 10/- 
Rolled Ordinary— “aaa” oan fad » 28165 0 0 20/- 
£ s.d. Gas .e —s0 % —30 /o as de Se “ 2” f 
Assortment oe | 2210 0 Water —159% —21}% June 22 70 5 O dec. 7/6 " 
Nail Rods— f A aan... 33% —114% » 23 612 6, 12/6 Zinc Sheets (spot). 
Square, round 23 10 0 er ™ » 24 69 7 6 , 5i- June22 35 0 0 dec. 20/- 
and flats J » 27 7012 6 ine. 25/- . 23 35 0 O Nochange 
Keg Steel . £38 to £40 TINPLATES. » 28 70 5 Odec. 7/6 ,, 24 35 0 O Nochange 
Faggot Steel - £30 to £32 ta Cokes, 20x14, box 25/- Electrolytic Copper » 27 35 O O Nochange 
Blooms— - 28x20, ,, 51/- June 22 74 0 O dec, 20/- » 28 35 0 0 No change 
Single welded .. £16 to £18 - 20x10, ., 35/- »» 23 74 0 O No change Spelter (ordinary). 
Billete— - 183x114, ,, 29/- ,, 24 7310 Odec. 10/- June22 2612 6 dec, 2/6 
Single and double & al “ 64/- » 27 74 0 Oine. 10/- » 23 2615 0 ine. 2/6 
welded . £18 to £20 £2 es. “~ 84/- » 28 74 0 O Nochange » 24 27 O O ine 5/- 
F.CBY. 21x13§.,, 48/6 Standard Tin (cash). so a @ ee: 
Pig-Iron— C.V.B.G. 165 x15, ,, 49/- June22 164 0 O dec. 10/- » 28 27 0 @ dec. 20/- 
Grey, white or LC.W. x4, 20/- » 23 16510 Oine. 30/- 
mottled £10/10 to £11 10 . Sh. MH ems. & pe eo — 
2 22/9 97 ; a 716 = 
Prices are without engage- -% 20x10, 5, 5p * = aes 13 6 — ae » 23 2310 Oince. 10/- 
7 18? xX 14, 9 16/6 9 28 166 10 O dec. 2/6 9 9 0 0 
ment. Allquotations are f.o.b. Terneplates, 28 x 20, 53/- ‘ . » 24 24 yo» 10/- 
Gothenburg, net cash against em P ? wa R Tin (English Ingots) » 27 2410 0 ,, 10/- 
documents there. June 22 162 10 Oine. 10/- a ae 





Works :— 
Hadley, Shropshire. 
Telegrams :— 
Sun, Wellington, Salop. 
Sunbrand (Cannon), London. 


Liverpeol My 1886, 





SHROPSHIRE IRON Co., Ltd. 


Lendon: 10, Bush Lang 
Cannon St, E.C.4. 


Telephone :-— 


11 Wellington, Salop. 


5959 Central. 


BARS, HOOPS, SECTIONS & WIRE 
in IRON, STEEL, COPPER and BRONZE. 
Galvanised Telegraph, Telephone, Cable and Trolley Wire 
To all Specifications. 
Contractors to H.M. Government (Admiralty, G.P.O., 
Office, War Office, Colonies), English and Foreign Railways, &c. 
BEST H. C. COPPER & BRONZE WIRE a speciality. 


Medals :—Sydney (Bronze) 1879, New Zealand (Gold) 1882, 


Adelaide (Gold) 1887, Franco- 


ritish Grand Prix (Highest Award) 1908. 


India 








24.15 0,, 5/- 





ROBERT HEATH & LOW MOOR, 
LIMITED, 


Stoke-on-Trent. 
B.B.H. IRON, HOOPS delivered F.0.B. Liverpool. 
on TEES cee 
and PLATES. sated 


RAVENSDALE (Best) 
R.H. @ IRON. 


Delivered F.0.B. Liverpool, 
BARS, ANGLES, TEES 
and PLATES. 


MILD STEEL (up to 2in. wide) 
Marked 
“HEATH’S SOFT STEEL.” 








Prices on Application. 











WILLIAM JACKS & COMPANY, 


5, EAST INDIA AVENUE, LONDON, -c.. 


TIN 














ROYAL 


Telegrams : ALKALIZE, BIRMINGHAM. 
Telephone : CENTRAL 1175 & 1176 
Birmingham Office: 
18, BENNETT’S HILL. 





PIG IRON. = 


Scotch, Middlesbro,’ 


EXCHANGE, 


MIDDLESBROUGH. 


Hematite, Basic, Specials, &c., &c. | 


— SPELTER — 


COPPER — ANTIMONY—MANGANESE. 


WILLIAM COLVIN & COMPANY, 





Telegrams: ALKALIZE, LONDON, 
Telephone: 7860 AVENUE (3 lines. 
Head Office : a8 
5, EAST INDIA AVENUE, London, E,0, 4 
an 
gesisTERED TRADE py as 
as 
ae 
an 
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SITUATIONS VACANT AND WANTED. 


MACHINERY—Cont 





RON Foundry Foreman for London, foundry 
making, light ana medium weight castings in 
jobbing and repetition quantities. Must be capable 
of getting work through the shop prompt to time, and 
have occupied a similar position. State age and 
salary expected, and give the fullest possible par- 
ticulars of experience and training to Box 776, Offices 
of the Focnpry TRrape JouRNAL, Bessemer House, 5, 
Adelphi, Lordon, W.2. 


PATENTS. 


DVICE and Handbook Free. — KING’s Patent 
AGcency, LimiTep, Director, B. T. King, Reg. 
Patent Agent, 146a, Queen Victoria Street, E.C.4. 


MISCELLANEOUS. 


OLUMNS. — Wrought Iron Tubular Columns 
6 24 in. dia., length 7 ft., fitted with 6-in. flanges, 
enormously strong, 12s. 6d. each. JAMES LIVINGSTON 
& Son, 77, Cannon Street, E.C.4. 


PECIAL OFFER. Subject to being Unsold. Best 
New Perfect Sheffield Files. 14-in. Hand 
Bastard, parallel, one safe edge; makers, John Kenyon 
& Company, Sheffield. 12-in. Hand -Second Cut, 
parallel, one safe edge; makers, Camm, Bagshaw & 
Company, Sheffield. All at 18s. per dozen. Carriage 
paid on 12 dozen lots.—Smirn Bros., Aylestone Park, 
Leicester. 
RDERS WANTED for sma!l Machine-made Cast- 
ings in Brass, Gunmetal, Phosphor, or Manganese 
Bronze. Also Castings any size up to one ton in weight. 
Prompt delivery.—James G. CROWTHER, Paradise 
Street Brass Foundry, Sheffield. 


O ASTINGS (IRON) ORDERS WANTED for any 

weight and size (Yorkshire District). Machined 
if necessary.—Address, Box 728, Offices of the FounpDrg 
TRADE JOURNAL, Bessemer House, 5, Duke Street, 
Adelphi, London, W.C.2. 


W E Specialise in Aluminium Castings, die and sand. 

Enauiries solicited. Prompt deliveries. Also 
Castings in Brass, Gunmetal and Phosphor or Man- 
ganese Bronze.—H. Perks & Company, The Foundry, 


» 


Stanley Road, South Harrow. 


NQUIRIES SOLICITED FOR CASTINGS IN 

IRON, machined or unmachined, up to 5 cwt. 
Complete Machines built throughout to specification, 
singly or in quantity. Jig and Tool Work a 
speciality. —C. S. Peatrrerp, Limirep, Market Rasen, 
Lines. 


ATTERNS and CASTINGS SUPPLIED WHICH 
GIVE SATISFACTION. Inquiries solivited 
Quotations by return of post or telephone. You can 
secure good-class work, reasonable prices, and prompti- 
tude in delivery by placing your orders with VIDEx 
PatrerN Works AND Founpry, Huntsworth Mews, 
Upper Baker Street, London, N.W.1. (Telephone, 
Paddington 364). 


OR SALE, cheap, 100 tons of Foundry Pig-iron, 
planished, and C.R. C.A. Sheets, Joists, 
Channels, Angles, Tees, Plates, all thicknesses, Plum- 
bago.—Ascoc, 10, Goldsmith Place, Kilburn, N.W.6. 
Telephone : Hampstead 8532. 


Ww Specialise in FANS and FAN WORK for 
Foundries. H.P. Fans and Blowers for 
Smiths’ Hearths, Cupolas, Oil and Gas-fired Furnaces 
Dust Extraction Fans for Fettling Shop and Sand 
Blast, Ventilating Fans for Fumes, etc. Wate-aoneel 
Pulley Blocks, 10 cwt. te 10 tons.—PROGRESSIVE 
ENGINEERING Company, LiMiTED, Leicester. 























MACHINERY. 
| ee SALE.—30-cwt. Electric Furnace, Complete 
with Transformers and all equipment. Equal to 
new.-—Full details on application to Box 778, Offices 


of the Founpry Trape JouRNAL, Bessemer House, 5, 
Adelphi, London, W.2. 


ALL’S Invincible Sand Mixer, capacity 1 ton per 
hour, 18 in. dia., equal to new, suitable for 
mixing and preparing all kinds of foundry sands at 
the lowest cost per ton.—Apply, C .E. V. Hatt, 26, 
Paradise Square, Sheffield. 





You save money by buying from us! 
Lancashire Boiler, 30 ft. x 8 ft., for 120 lbs. w.p. 
Loco. Type Boiler, by Robey, 105 lbs. w.p. 
5-ton Overhead Foundry Crane, 30 ft. span., 
ot Modern Crossley Gas Engine, “ U ” Type. 
20, 30, 40 and 50-h.p. Electric Motors, 460 Vo. D6. 
Blowers, Fans, Engines, etc. Send your enquiries, 

Harry H. Garpam Company, Luirep, Staines. 
*Phone 98, 





RANES.—Two Hand-Power Foundry Jib Cranes, 

about 17 ft. radius, and about 12 ft. under jib; 

to lift about four tons each. Can be seen at work.—- 

Box 772, Offices of the Founpry TrapEe JourNnat, 

gd House, 5, Duke Street, Adelphi, London, 
W.C.2. 





FOR SALE, 

CROSS COMPOUND HORIZONTAL 
CORLISS ENGINE, ** Wheelocks ”’ 
system, 15 in. and 24 in. cyls., 36 in. 
stroke. by D. Adamson & Company. 

TWO CROSS COMPOUND HORIZONTAL 
DROP VALVE ENGINES, 123 in. and 
20 in. cyls., 26 in. stroke, by Robey & 
Company, Limited. 

CROSS COMPOUND - HORIZONTAL 
ENGINE, 11 in. and 19 in. cyls., 26 in 
stroke, oy Marshall, Sons & Company, 
Limited. 

CROSS COMPOUND HORIZONTAL 
ENGINE, 11 in. and 17} in. cyls.. 20 in. 
stroke, by J. Fowler & Company, Limited. 

VERTICAL COMPOUND OPEN TYPE 
ENGINE, 15 in, and 22 in. cyls., 18 in. 
stroke, by Browett, Lindley & Company. 

VERTICAL COMPOUND OPEN TYPE 
ENGINE, 15 in. and 22 in. cyls., 10 in. 
stroke, by Robey & Company, Limited. 

VERTICAL COMPOUND OPEN TYPE 
ENGINE, 12 in. and 19 in. cyls., 12 in. 
stroke, by Tangves, Limited. 

VERTICAL COMPOUND TOTALLY 
ENCLOSED ENGINE, 10 in. and 14 in. 
cyls., & in, stroke, by Thwaites Bros., 
Limited 

VERTICAL CROSS COMPOUND ENGINE, 
4 in. and 12 in. diam., 8 in. stroke, by 
Thornycroft & Company. 

PAIR OF HORIZONTAL ENGINES, cyls. 
11 in. diam., 14 in. stroke, by Robey & 
Company. 





CATALOGUE of STOCK MACHINERY, 
5=6,000 Lots. 


Free on Application. Inspection Invited. 





THOS. W. WARD, Albion Works,SHEFFIELD. 
Telegrams: ‘‘ Forward, Sheffield.”’ 
Telephone : 4321 (8 lines). 

















SCREWED 
PIPE STUDS 


for rain-water and other "42 


We also make 


PERFORATED TIN CHAPLETS 


with or without bridge in middle. 





WM. MOTHERWELL & CO. *Pyrr® GLASGOW. 





LONDON OFFICE: 
ROBERTSON BROTHERS, Queen Anne's Chambers, W inster, S.W.1. 
Telegrams : Telephones 
“ COMPETENT, GLASGOW,” 1811 and 1812 SOUTH 
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CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 





JOHN R. FYFE & CO., 
SHIPLEY, Yorks. 











CAST STEEL. 


We specialise in the manufacture of all classes of 
Railway Materials, i.c., wheel centres, grease 
boxes, buffers, &c., Dynamo Castings, Front and 
Rear Rings, Commutator Rings, &c.,Motor Lorry 
Wheels, Gear Wheels, &c. We also manufacture 
heavy and light Springs of all descriptions. 


Ch. VERMOT, VALERE MABILLE & R. PELGRIMS, 
MARIEMONT (Belgium). ‘*™ 





Representative for Great Britain and Colonies : 
G. HUMPHREYS, 83-87, Victoria St., WESTMINSTER, S.W.1 
Telephone—Vic. 337. Telegrams—lronfisted, Vic, Landen. 
(ar: RN ERNEST SeRMRNERE ICON 


r 
| 
| 
u 


TINPLATES, 
BLACKPLATES, 
TERNEPLATES. 


— 





For Prices apply with Specification to: 


OSCAR MOENICH & Co. Ltd., 


Billiter House, Billiter Street, London, E.C, 














IGNORE THE REST, 1 
USE THE BEST :— 


“LINICORE” 


Write for Sample and Money-saving quotation to 
BARTOLINE (HULL) LTD., 
OIL REFINERS, HULL 














CASTINGS 
MADE RUSTLESS 


Write for ‘Particulars. 








The Rustless Iron Co., Ltd., 
Trico Works, 
KEIGHLEY. 


Aluminium Castings 


for 
Motor and 
Engineering Trades. 





Let us quote you :— 


The Wednesbury Foundry Co., 
Cross Street, WEDNESBURY. 














GENERAL REFRACTORIES 


Co., Ltd. SHFFFIELD. 
"Phone: 3577 (2 lines). ” 


SILICA SAND 


of any grade for Cores, or 
mixing with Moulding Sand. 


ZIRCOLITE 


the latest and best Paint 
for Steel-founders. I 


Telegrams : “ Refractory. 

















smears, cane 
HENSALL 
SAND Co., 


HENSALL, Nr. GOOLE, YORKS. 





BEST RED MOULDING SANDS. 


BUILDING, LOCO AND 
SEA SANDS. 








FOUNDKY COKE, 
GANISTER. PIG IRON, 


Ce DO ET 


mieten 
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PLEASE WRITE FOR PRICES. 








“BRADWELL” PATENT 
PARTING POWDER. 








DOUGLAS W. SHORE, 
PORTHILL, STOKE-ON-TRENT. 


MANGANESE 
TUNGSTEN f° 


VANADIUM 
COMPTOIR 


DE FERRD CHROME 


ETC. SHEFFIELD § 
— hon Ahraae 
Telegrams: < CARGO.. 























FRANCAIS 














It is our business to 
HELP THE FOUNDRY 
with 


WOOD PATTERNS, 
METAL PATTERNS 


PATTERN PLATES. 


We study your moulding problems and help you 
to solve them. Send full particulars of your 
difficulties to 

FURMSTON & LAWLOR, 2.73 eee as, 
Birds Hill LETCHWORTH. 


JOHN HALL & CO., 


OF STOURBRIDGE, LIMITED., 


STOURBRIDGE, ENGLAND. 


Manufacturers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS 
& CUPOLA BRICKS. 

















S. J. BURRELL PRIOR, LTD., 


Equitable House, 


47-51, KING WILLIAM STREET, LONDON, E.C. 


TIN PLATES, 





BLACK PLATES, 


ROUND & RECTANGULAR PLATES, 


For Enamelling and Deep Stamping. 





Telegrams : “PRIOR, LONDON.” 





Stignic Paint ("2vene.” 





Gives Perfect Steel Castings. 





| STEPHENS & Co., 





High-Grade Silica Bricks. 
Plastic Silicate Cement. 


KIDWELLY. 











_ BIRMINGHAM CORRUGATED IRON Ce: 
DITTON ROAD. WIDNES 


MANUFACTURERS OF 


- GALVANIZED CORRU GATED. 


AND 


PLAIN SHEETS | 
RIDGING, GUTTERS, SPOUTING 


TELEGRAMS , CORRUGATED, WIONES 
PHONE Wirpnes. 137 


aad 
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HARRIS _ BROS. 


(Late PETER HARRIS). 
Metal Brokers, Mineral Agents, and 


Carriers. 


BRIERLEY HILL, STAFFORDSHIRE. 





Jno. STEVENSON Ltd. 


(Formerly Jno. STEVENSON). ; 
Head Office: MIDDLESBROUGH. 

















@, 





IN Ka Y 
Sab ces 
that || AAG NAAN, 
IN WOOD : CAST-IRON : AND 
THE : NON-FERROUS : ALLOYS. 


PATTERN PLATES FOR 
FLOOR AND MACHINE. 





Nothing too Big. 
Nothing too Small. 











PIG IRON. COALS. COKE, 
SOMETHING 


..* 
(NEW 


FOR THE FOUNDRY 


STRAIGHT, CIRCULAR CORES 
FOR PIPES, COLUMNS, 
STERN TUBES, Etc., made on 


NEW MACHINE 


(PATENT APPLIED FOR) 


OPERATED BY ONE MAN. 








Makers— 
RITCHIE HART & CO., LTD., 
Engineers, 
\é BELFAST. 








ADMIRABLE SITES FOR 
WORKS, FACTORIES, ETC. 





time and labour saving factors. 





HE GREAT CENTRAL RAILWAY passes from the Metropolis Northwards through the 
centre of . Industrial England, throwing out its branches Eastward and Westward to the Coast. 
Its lines run over the great Coalfield which extends into the Counties of Yorkshire, Nottingham- 

shire, Derbyshire and Lincolnshire, thus affording an easily accessible source of fuel supply. 


q THIS COALFIELD IS THE LARGEST IN THE BRITISH ISLES, and was estimated 
by the Royal Commission of Coal Supplies (1905) to cover not only an area of approximately 4,066 square 
miles, but also to contain not less than forty-nine thousand million (49,000,000,000) tons of Coal. The 
Lancashire and North Wales Coalfields are also traversed by the Company’s lines. 

@ THE NEW EASTERN PORT OF IMMINGHAM should particularly attract traders, as its 


modern equipment and accessibility at any time of the day or night, irrespective of tides, are important 


q ADJOINING THE GREAT CENTRAL RAILWAY at various parts of the system are 
situated VALUABLE SITES FOR WORKS, where, bv the introduction of siding accommodation, 
goods can pass right into and directly out of the works, which GREATLY ASSISTS THE MANU- 
FACTURER to attain his desired position in the World's Markets. 


@ Owners and Agents of LAND AND BUILDINGS FOR SALE OR TO 
BE LET near ‘the Great Central Railway are requested to send particulars to the 
G.C. Estate Office, 12, Paton Street, Piccadilly, Manchester. 


Information regarding sites to let, etc., can be obtained on application to the same office. 


SAM FAY, General Manager. 
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GROUND iaaanaaaien 


STEEL MOULDERS’ GOMPOSITION. 


SILICA BRICKS. REFRACTORY GOODS. 
PICKFORD, HOLLAND & C®, L°, SHEFFIELD. 








THOMAS PERRY & SON, LTD., 


HIGHFIELD WORKS, BILSTON ENGLAND. 








Roiting Mill M achinery for all Metals, Steam Blowing and Pumping Engines. 
Machine-made Wheels. Shearing Machines for Plates, Sheets, Biooms Bars, etc 


Castings of every description, 


Chilled and Grain Rolls Turned for all Metals. 


Telegrams —“ Perry, Bilston.” Nearest Stations—G.W.R Bilston ; L.N.W. Deepfields ; W_M. Daisybank. Telephone— 27 Bilston. 








IRON & STEEL FOUNDRY REQUISITES. 


Ma.ers of BLACKING 
66 C It PL UMBAGO 
arlton ” COAL D DUST 
i CHAPLETS 
Blacking NAILS AND SPRIGS 
CORE GUM 


(Fine as Flour and Soft as Silk) 
Which can be used, wet or dry, for 
all kinds of Moulds and Cores fort 

Heavy and Light Castings. 
“Makes Fine Skin.” 


CORE COMPOUNDS 
SILICA FLOUR 
STRAW ROPE 





Telephone :— 
419 MIDDLES 2?ROUGH. 


Telegrams :— 


BLACKING, MIDDLESBR /UGH. 


THOMAS WILKINSON & CO., LID. -"iticanrs ““: Middlesbrough. 


Code—A.B.C., Fifth Editien. 














MANUFACTURERS OF ZZ A. » MANUFACTURERS OF 
COMPLETE ae ' : 


Rovuine Mitt PLants, © om , “sata ROLIS 


Iron Sree Corree p ee aa ROLLS TURNED 
ano O1HER Metars Ox 4 ee TO ANY SECTION 
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N. HINGLEY & SONS, LTD., 


Netherton Iron Works, DUDLEY. 








SOUTH STAFFORDSHIRE MARKED BARS 


(LION BRAND) and 


NETHERTON IRON 








in all Sizes, Grades and Sections. 














SUPPORT BRITISH INDUSTRIES ? 
PATTERNS | eae 
alg | a 


Your Steel Wire Foundry Brushes 
FOR EVERY BRANCH OF AT 


THE ENGINEERING, SHALLY & CO,. Foundry Specialists, 
MOTOR, ELECTRICAL & HULL. 


FOUNDRY TRADES. ~ 
We are ACTUAL MAKERS OF BEST 


HIGH CLASS WORK STEEL WIRE BRUSHES & BROOMS 
OR GOOD ROUGH JOB and are in a position to quote Very Low Prices. 


EVERY BRUSH IS MADE ON OUR OWN PREMISES 
A'T MODERATE COST. AND TESTED BEFORE LEAVING. 


They are now being used’ by the Leading Iron- 
founders of Great Britain. 





Made in a shop equipped for 
pattern making, large or small. 


Satisfaction Guaranteed. 
SEND YOUR ENQUIRIES TO— also all Foundry Requisites on receipt of enquiries. 





Write for our Illustrated Lists of Wire Brushes. 





We can quote Very Low Prices for all Moulders’ Brushes 





= meple) gmaeee | SHALLY & COMPANY 


FOUNPRY SPECIALISTS AND 
147. GRANVILLE STREET, WIRE BRUSH MAKERS, 


BIRMINGHAM. NILE STREET : HULL. 


Telephone. MIDLAND 649. Established 20 years. ; 
Telegrams : “ Sha!ly, Nile Street, Hull.” Telephone : 176x3. 














SHIPPING. 


Tel - PUNCTUAL, LIVERPOOL, and NEWPORT.” “ WHITTINGHAM, 
egrams (SWANSEA, and CARDIFF,” and “ALERTNESS, MANCHESTER.” 
we you are shipping from Liverpool, Swansea, Newport, Cardiff, and Manchester, you will do well 
to communicate with W, WHITTINGHAM & CO., of Tower Building, Water Street, Liverpool, 
Wind Street, Swansea, Dock Street, Newport, Mon., West Bute Street, Cardiff, 27, Brazennose 
Street, Manchester, and Parliament Square, Han'ey, who make a speciality of inspecting Tinplates and Iron, 
and will also give you the lowest rates of freight. 
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FERRO-VANADIUM. + + *# #*# # FERRO-TITANIUM. 
SILICO- MANGANESE {esi7e : ~ sl and 1%, 2%, 3%, Carbo.. Maximum, 
FERRO-SILICON © Containing 25 %, 50 %, 75 %, Silicon. 

FERRO-CHROME 65/70 x cr. « 1% up to 8/10 % Carbon Maximum, 


ALUMINIUM 98/99 % Purity. In Notched Bars and Half Round Sticks and Granalar. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., LTD., 4°_CHAPEL sT._LIVERPOOL. 


Telegrams: “ PERSISTENT.” ~ Telephone No. 2995 Central (3 lines). 























(MAT ZANTMZAAT SZ AB 














Economise meee Man-Power 
by the . adoption of up-to-date. 


HOISTING BLOCKS OVERHEAD CRANES OVERHEAD RUNWAYS 


(Elsetric or Hand) (Electric or Hand) (Electric or Hand) 


Catalogue on Application. 








The VAUGHAN CRANE Co., Ltd., mancuester’ 


(Formerly VAUGHAN & SON, LTD.) 
Telegrams: * VAUNTING, MANCHESTER.” Telephone: 256 OPENSHAW, 











WHAM M AAS CASTS 




















Fhve's Something for You 


Blacking, Coal Dust, Plumbago, Charcoal, Core 
Gum, Terra Flake, Gannister, Core Oils, Sea 
Sand, Moulding Sand, Iron Cement, Brushes, 
Bellows, Buckets, Chaplets, Core Ropes, Core 
Tapers, Ladles, Crucibles, Cupolas, Riddles, 
Sprigs, Spades, Carborundum Bricks and Wheels, 
Ferro-Aluminium, Blacking Bags, Foundry Plant, 
Etc., Etc., Etc. 


F. L. HUNT & CO., 56, 58, 60, Chapel Street, Salford, Manchester. 
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WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 


COAL DUST, CHARCOAL, PLUMBAGO and BLACK-LEAD CORE GUMS and all Foundry Requisites, and have 
done so since 1831. 








I. & I. WALKER, Effingham Mills, ROTHERHAM. 








Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 











THE “BREAKIR”’ is the 





most Simple, Reliable, and Efficient A Good Skin 


SAND MIXER on the Market. Thin we 
LOW power consumption. 
CLEAN and Sounder ” LAWALCO es 
Castings, therefore a 
sl Galas CEYLON PLUMBAGO. 
CAPACITIES: Have you received your Sample? 
1 to 6 tons per hour. — 
Ask for Illustrated List SOLE IMPORTERS :— 











Russell Street, SHEFFIELD. NEWCASTLE/TYNE. 








W. BREALEY & CO., LTD., LAWSON, WALTON & CO., 

















for all types of Moulding Machines. 


SMALL METAL PATTERNS 
AND CORE BOXES. 








Estimates from Drawings or Castings. 





“ae. METAL PATTERN PLATES “#3 





| Aupuey ENGINEERING Co., Ltd., NEWPORT, SHROPSHIRE 








= 











FURNACES 


THE E. W. HARVEY GAS FURNACE C2 L? 


70, VICTORIA STREET, WESTMINSTER, LONDON, S.W.1. 


SUCCESSORS TO FREDERICK SIEMENS’ BUSINESS 
FOUNDED IN LONDON BY SIR WILLIAM SIEME S IN 1856. 





——- REGENERATIVE GAS == 


FOR MAKING MALLEABLE IRON AND STEEL CASTINGS. 
CONTINUOUS ANNEALING FURNACES FOR ALL PURPOSES.’ 

















24 THE FOUNDRY TRADE JOURNAL. June 30, (921. 


* 





HALL, LEWIS&¢ 


eG > 
ML 


if 4, 
pal iveNPeberertegy, iy, 
Sere 7 









Phone “ ¥ wee 
B25 yee Lo 


Tel 3 . f | a ¢ 
/ HALCYON’ CARDIFF. 


nt 5 
{ y smal 






























































































































SWE SHY 


\ 



























, ES Ma ee 
Ld i; 


WMGM gy Uy 4, 
Gigrrriond My Mer 


























WS 


> 



















YU 
ma. :% i, yy 











SSS 

















SSAA 
SOOO 











































































RAILWAY WAGONS or auxinos 
BUILT FOR CASH OR ON 
DEFERRED PURCHASE. 
COAL& BALLAST WAGONS 
LET ON SIMPLE HIRE. 
WAGONS REPAIRED AT ANY POINT. 
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IMPERIAL BUILDINGS, 


CARDIFF. 
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